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Arsenic in drinking water

e Global exposure to naturally occurring
arsenic in drinking water is a public health
catastrophe

e Chronic exposure to arsenic via drinking
water has wide ranging health effects
Carcinogenic (skin, lung, liver, bladder)

Cardiovascular disease
Non-malignant lung disease?



Arsenic in drinking water
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Arsenic In utero
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Arsenic and respiratory
disease

e Dose dependent increase in the prevalence
of chronic bronchitis miiton and Rahman, 2002)

e |[ncreased odds of bronchiectasis in patients

with arsenic related skin lesions vazumder et a.,
2005)

e Correlation between arsenic exposure and
FEV, (©eetal, 2004)



Mechanistic evidence for link between
arsenic exposure and non-malignant lung
disease
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Linking As exposure to lung function
and growth
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Questions to address

e |s in utero exposure to As alone sufficient to
alter lung development/function?

adjusted for body size?
adjusted for lung volume?

e \Which region/s of the lung are susceptible?

e How does genetic susceptibility to As alter
lung response to arsenic exposure?



Exposure model

e 3 strains of mouse

BALB/c
C3H/HeARC
C57BL/6

e Pregnant dams given 100 pg.L-? As (NaAs,O,) in
drinking water (or control water) from e8 to birth

e Growth and lung function of offspring studied at 2
weeks of age



Measuring lung function in mice

stimulator respirator

loudspeaker
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(Lung volume)

Constant Phase Model

1) R,, — Airway resistance

2) G — Tissue damping
3) H—Tissue elastance

(Lung mechanics)
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Strain dependent effect on size
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TGV (mL)

Strain dependent effect on lung
volume (corrected for body size)
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Strain dependent effect on R,
(corrected for TGV)
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Strain dependent effect on H
(corrected for TGV)
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Summary
e BALB/c
No evidence for altered growth or lung development/function in response
to As

e C3H/HeARC
Larger than predicted lung volume for body size in As exposed mice
Airway resistance was higher than predicted for lung volume
Emphysema phenotype?

e C57BL/6
As exposed mice smaller (somatic effect)
Lung volume smaller than predicted for body size
Parenchymal mechanics higher than predicted for lung volume
Fibrotic phenotype?



Conclusions and directions

e In utero exposure alone to As via drinking water is
sufficient to alter post-natal lung
development/function

e As has the capacity to alter the development of the
conducting airways and the lung parenchyma

e Genetic susceptibility plays a role in lung growth
responses to As exposure Iin utero



Conclusions and directions

e \What structural changes are driving these functional
changes?

Lung morphometry

e \What are the mechanisms of genetic susceptibility?

Gene expression (network analysis to identify pathways
involved)

Oxidative stress responses?
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