The Effects of Whole Life, Low Dose Cadmium Exposure on Mouse Lung Histology and DNA Damage Repair
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Project Overview

Lung cancer is the leading cause of cancer deaths amongst
the population. Cigarette smoking is considered the major
cause of lung cancer, but there are a number of other factors
that account for this disease, such as environmental exposures
through metals. Cadmium is known to be a toxic metal that is used
In commercial products such as batteries, pigments, metal coatings,
and plastics. While cadmium is a well-recognized human carcinogen,
its means of carcinogenesis are still poorly understood. Previous gene
expression profiles have indicated that one possible mechanism of
cadmium-induced carcinogenesis is through the downregulation of
RADS1, a gene that encodes an enzyme which assists in the repair
of DNA double strand breaks. In order to better understand the role
of cadmium in oncogenesis, we investigated the effects of long-
term cadmium exposure in mice. Therefore, this project asks: Does
cadmium effect DNA damage repair within the lungs of whole
life, low dose exposed mice?

Aim 1: Characterize Cadmium Induced Changes in Cellular Structure and

Morphological Aberrations

As an intital characterization of the overall effects of cadium on the lung,
we performed histological analysis of formalin fixed parrafin embedded
lungs. This analysis will reveal any histological changes that could lead
to carcenogenic outcomes.
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Aim 2: Effect of Cadmium Induced Tissue Remodeling and Repair

As an intital characterization of the overall effects of cadium on the lung,
we performed fibrosis analysis of formalin fixed parrafin embedded
lungs. This analysis will reveal any changes in the amount of collagen
present, indicating progression towards inflammation or other disease
states.
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Aim 3: Measure Cadmium Induced DNA Damage

One of the major events leading to heavy metal carcinogenesis is
DNA damage. Changes in the ability to repair DNA damage have
been associated with carcinogenic mechanisms. To determine
If cadmium exposure leads changes in DNA Damage repair,
protein levels of Rad51 were measures in lung tissue from mice
exposed to cadmium.
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The right lung of 27 week old mice whole-life exposed to cadmium was collected, fixed
and inflated in formalin. After embedding the lung in paraffin, 5 um sections were cut
and mounted on slides. Slides were then H&E stained. Qualitative analysis was then
performed to look for any abberations in cell morphology and growth.

The right lung of 27 week old mice whole-life exposed to cadmium was collected, fixed

and inflated in formalin. After embedding the lung in paraffin, 5 um sections were cut

and mounted on slides. Slides were then PSR stained. Qualitative analysis was then extracted. The extracted protein lysate was then run on an SDS-PAGE gel for protein
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The left lung of 27 week old mice whole-life exposed to cadmium was collected and
frozen. The frozen lung tissue was then pulverized to a homogenous powder and protein
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Sections from mice lungs treated with 0, 0.5, or 5 ppm cadmium were H&E stained
to look at cellular morphology. No changes in cell proliferation or morphology
were seen at 0.5 ppm cadmium. At 5 ppm cadmium, changes in cell histology
were seen. These changes were seen throughout the lung sections and showed
areas consistent with the development of adenomas.

Sections from mice lungs treated with 0, 0.5, or 5 ppm cadmium were PSR stained
to look increases in the presence of collagen. No changes in the levels of collagen

were qualitatively seen at 0.5 ppm or 5 ppm cadmium treated mice. A) Testing increasing concentrations of cell lysate from cultured mouse cells shows

that the Rad51 antibody can react to the mouse antigen and signal increases as protein
concentration increases.

B) Western blot of pulverized tissue extract from lungs of cadmium exposed mice show
an increase is Rad51 protein expression with increasing amounts of cadmium.

Increasing amounts of Rad51 in higher doses of cadmium suggest
that DNA Damage occurs and is being repaired in lung tissue of mice
exposed to whole life, low dose cadmium and increases with higher
cadmium exposure.

Cadmium may induce histological changes that could lead to a
carcinogenic outcome. Cadmium may induce DNA damage in the lung,
one of the key aspects of lung carcinogenesis, shown by an increase
In DNA damage repair protein Rad51. Further studies are need to
determine if higher exposures to cadmium would downregulate Rad51
espression.
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PSR staining analyses between the control groups and the cadmium
exposed groups showed no significant difference in the amount of
collagen present in the lung tissue. These data indicate that cadmium
exposure may not induce fibrosis or inflammation to cause tissue
remodeling.

Structural changes were seen in the S5ppm high dose cadmium exposure
group compared to that of the control group. Alterations include several
adenomas seen in multiple lobes of the lung. These data suggest low
dose chronic cadmium exposure may induce structural changes in lung
tissue consitent with a carcenogenic outcome.

Future work aims at continuing the analysis of expression levels of
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