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Findings and Conclusions Impact and Outcomes

Science Questions o . . . . . o . . .
Traffic is a major source of CRPs that exacerbate asthma. Diesel exhaust, an important component of traffic, induces A subgroup of asthmatics may acquire increased sensitivity GSTM1 is a protective factor for the pro-allergic and pro-

LTG 3 Poster 11

Results used by National Asthma Education and

Two major epidemiology studies performed in two urban areas inflammation and promotes allergic responses. to aeroallergens after exposure to ozone inflammatory effects of diesel particles Prevention Program (NAEPP) Guidelines to support
Exposure to Combustion Related Detroit and in S. California suggest traffic can impact clinical There are distinct gene and pathway responses between Ozone exposure will increase antigen presentation markers Recruitment of inflammatory cells following ozone exposure recommendation that clinicians advise patients to avoid
Products (CRPs) such as diesel exhaust endpoints of asthma. different diesel particles and between species. in the human airway. Similarly, diesel particles can activate 1s modified by GSTM1 exertion outdoors when levels of air pollution are high
and secondary atmospheric products such In Detroit elevated eosinophils are associated with traffic However, we have identified 4 toxicological pathways dendritic cells in vitro and in mouse models. Exogenous or induction of endogenous anti-oxidants can http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm
as ozone have been implicated by human intensity for those living close to a freeway. (metabolism, apoptosis, cell cycle control, and CRPs may also enhance responses to viruses a key trigger of reduce lung injury and inflammation by CRPs in vitro and in
and animal studies to worsen asthma. Similarly in S. California children living close to a freeway inflammation) in common between particles and models. asthma by altering the innate immune response. animal asthma models Results have been used in criteria documents and for
There is accumulating evidence that they show decreased lung function. A novel process has been identified that may regulate diesel Anti-oxidant genes such as GSTM1 and EPHX1can modify Endogenous anti-oxidants can be induced in the airway of standard setting of various air pollutants
may also have a role in asthma Exposure to traffic and PM2.5 can override the protective effects  effects on allergic asthma through epigenetic modifications. asthma risk, this in turn is modified by traffic exposure. human subjects by dietary interventions http://cfpub.epa.gov/ncea
development. Our inter-disciplinary of high lung function and increase incident asthma rates.

program has therefore focused on these Information is used by the Office of Air and Radiation
key questions: and the Office of Transportation and Air Quality for
Method SIAp plteElE h hazard identification and risk /benefit assessment.

What are the key combustion related
products responsible for Detroit Children’s Health Study S. California Children’s Health Study
inducing/exacerbating asthma?

Results used by local governments and various

In vivo exposure studies community groups to inform and impact decisions on
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Identifying the basis of genetic susceptibility in
asthmatics to CRPs.

Monitoring and clinical endpoints (black circles are asthmatic, open
circles are non-asthmatic children).

. , .. An integrated program utilizing animal and human inhalation facilities have .'Understandlng A GO I
Research Goals We identified a case-cohort sample of 6,883 children aged 7-12 years at time of Ina prospect}ve sFudy, 3677 f:t.llldren (mean age 10 years [SD. 0.44].) partlc.zlpated. from 12 studied the effect of various CRPs in the upper and lower airways. Human studies 1mp.acts of CRPs. '
recruitment, in the greater Detroit metropolitan area (Detroit and Dearborn, Michigan) soqthem California communities that rep?esent a wide range in regional air quality. have compared asthmatic, allergic and healthy subjects after acute exposure, while 'U§1ng 1.resu1ts of gene profiling and a systems approach
through the Henry Ford Health System. The resulting sample of 1,157 completed Children were followed up for 8 years, with yearly lung-function measurements recorded. complementary animal models of asthma have also enabled investigation of to 1dent1fy common pathwgys of effects in asthmatics
Asthma is an environmental disease with questionnaires included 327 asthmatic and 830 non-asthmatic children with residential For each child, we identified several indicators of residential exposure to traffic from large longer term exposures. and relative poten.cws of different CRPS.
a huge health, economic and societal estimates of ambient exposure from land use regression models. At the next level, 705 roads. Regression analysis established that children who lived within 500 m of a freeway *Use of computatlc.)nal. modelos to predlct total health
burden. It affects over 20 million children completed clinical examinations of lung function and exhaled breath. Eosinophil ~ (motorway) had substantial deficits in 8-year growth of forced expiratory volume in 1 s " N e 3 W burdep on asthmatics in ambient air Sheds-
Americans and is estimated to cost levels (an effector and indicator of allergic asthma status) were significantly elevated in (FEV(1), and maximum midexpiratory flow rate, compared with children who lived at : ; I A L = fe *Identifying subtypes of asthma with increased
- nearly $18 billion and account for asthmatic children living close to the freeway. least 1500 m from a freeway. The effects of freeway proximity to residences similar to and i e - 5 g 5 D_EL'EL[ il | I |i susceptibility to CRPs.
< more than 14 million school days per independent of effects of regional pollution . §  Bog § om o 'Identif.‘yiong the role.ojf §pigenetic regulation in
E year annually. Asthmatics and FERS o A Gows ; | O 7S #% wlD P a dgierr};mmhg f}lllscepglblhtty ot;l asthmatlcs todCRPs. .
i i cp s . <. . . 2 £ w DIGI 2 s *Clarify whether asthmatics have increased susceptibility
- Ieljcr)):: lsi:lrll};i(t:ihvlédtf)e?hipfcles;rtsoe%Z:lih Identifying common pathways determining CRP effects in airway inflammation : : S = e n"”” . to cardiac and other non-asthma health effects of CRPs
& effects of air pollutants. ° ’ - = e "‘G e S *Identify appropriat§ intervent@on strategies to mitigate
(@] Thettrlzsr:?gig fgr?tlesr:fi tilrlf program are Physico-Chemical Lung Function Merged Network Analysis N S N S the effects of CRPs in asthmatics
- 1. Identifying individual components or 6 . prateta 12344 ootati s rete unean Ceay e
L defined mixtures that produce health 3 | < A 5 +zf,",:e . @ & s T e Fourteen subjects were exposed to 0.2 ppm O3 Ozone challenge enhances markers of
= effects in asthmatics E 47 —=—N-DEP/OVA * o R TR or filtered air. After each exposure, the innate immunity and antigen presentation
a0 Understanding upstream pathways B o - o o\ a () AN 2 subjects were challenged with doubling doses on airway monocytes in healthy
T and susceptibility factors that may z? o 4 f = — [ = of dust mite allergen. A subset (Group A) were  individuals providing a mechanism to R h | lved
O predict those who will be at 7. A @Z NNNNNN e N N et e more sensitive to allergen after ozone exposure  explain adjuvant effects of CRPs. esearchners invoive
od increased risk B T “Baseline 0 625 135 % <5 vins . n M compared to after air.
q 3. I?evelop Bk methods to minimize NDEP CDEP *P<0.05: saline control. #P<0.05: OVA Robert Devlin, David Diaz-Sanchez, Jane Gallagher,
< risk. - ADEP control - Exposure studies have built on associations Ian Gilmour, Lucas Neas, Ana Rappold , Tina Stevens
o R e ° observed in epidemiology studies to confirm that ~ (NHEERL) Ronald Williams (NERL), Frank Gilliland,
LL] st t , ma “ The adjuvancy effect of three different diesel particles, NIST SRM 2975 (NDEP) generated from a heavy forklift, from a diesel engine used to power a compressor (CDEP), and an o e 1_2'&24'3] > l_d'}lg'& o allergic and asthmatic individuals with reduced Rob McConnell (University of Southern California)
W e automobile (ADEP), were assessed in a murine allergic asthma model after challenge. Gene expression changes were analyzed 18 hrs post-sensitization to identify pathways Z'E::ce z‘j: :i:z: jz: :_lj:j: z:z endogenous aptiox‘idan’fs such as those with Steven Georas (Johns Hopkins University), Rachel
"~ responsible for this effect. While all induced some degree of adjuvancy, there was a marked difference in potency C-DEP > ADEP >> NDEP. However, there were 236 significantly ra—— GSTMl dele.tlon (‘null” genotype) have greater Miller (Columbia University)
altered genes that were common to all DEP/OVA treatments and network analysis reveled 4 unifying processes These same 4 pathways were found in human bronchial epithelial cells oy TWE9 2EUeET 098 allergic and inflammatory responses to CRPs.
stimulated with diesel particles. DEPand  160(20-276) 98(31-400) 008
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