October 6th + 7th, 2021 | Virtual Conference

17TH ANNUAL CHILD HEALTH RESEARCH DAYS

Nutrition for
a Changing
World

The Science of Nourishing the Next Generation

CHRD 2021: Abstract & Poster Submission Form

Submitter Name

Doris Onuzulu
First Last
Email

onuzuluc@myumanitoba.ca

Research Category:
©® Basic Science

O Clinical

O Community Health / Policy

What was your role in the project?
O Design

M Perform Experiments

M Analyze Data

M Write Abstract

O

Presenter Status:

O Undergraduate Students
O Masters Student

©® PhD Student

O Post-Doctoral Fellows

O Residents

O Non-Trainee



Title
Maternal cigarette smoke exposure alters detoxification mechanisms in offspring lungs

Background

Though the rate of smoking is decreasing globally, smoking remains a public health concern, as it has
been linked to development of diseases like obesity, cancers, and respiratory issues. A phenomenon
called DNA methylation reflects past environmental exposures, and thus studying how maternal smoking
alters offspring DNA methylation, can help us understand how early life cigarette smoke (CS) exposure
leads to disease development in later life. Human studies of early life smoke exposure are challenging
due to the difficulty of distinguishing between prenatal and postnatal CS effects, and accessing primary
lung tissue, but the use of mouse models can overcome these limitations.

Objective
We hypothesized that maternal smoking would alter the offspring DNA methylation of genes involved in
CS detoxification in developing lungs, and that this alteration would persist even after CS cessation.

Methods

We exposed 16 female Balb/c mice to CS beginning two weeks prior to mating and ending at weaning,
and cross-fostered pups at birth to generate prenatal only, postnatal only, prenatal and postnatal, and
control exposure groups of pups. We collected tissue samples at 16 weeks in a subset of offspring, and at
one year re-exposed half the remaining pups to CS, then collected tissue samples once again.

Results

At 16 weeks, prenatal CS exposure increased methylation of the Cyp1a1 gene, involved in detoxification
of CS components. In contrast, pups which had both prenatal and postnatal CS exposure showed
decreased Cyp1a1 methylation. One year after smoking cessation, we observed no differences between
CS exposure groups in the non-re-exposed animals, but the same pattern from 16 weeks was
reestablished in pups re-exposed to CS.

Conclusion

These results support our hypothesis by showing that the effects of prenatal smoking linger into
adulthood, and our further work will investigate this effect across the genome.
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