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Windows of Susceptibility
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The Preconception Window

* Period of rapid changes
— Cell growth
— Meiotic division
— Hormonal changes

+ Estrogen, progesterone,
GnRH,FSH, LH, androgen

— Epigenetic changes

« Can exposures during germ
cell development in mom or
dad effect the offspring?

Gametogenesis
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Exposures to Germ Cells and Supporting Tissues

» Teratogenic effects

» Alter germ cell quality, and fertility
» Cause DNA damage

* Disrupt mitochondrial integrity
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Exposures to Germ Cells and Supporting Tissues

« Teratogenic effects

* Alter germ cell quality, and fertility
» Cause DNA damage

* Disrupt mitochondrial integrity

* DNA copy number variations

* Alter sex-specific gene expression
* Interfere with meiosis

» Alter Redox states, inflammation
 Alter the epigenome of germ cells

Qlt- is likely that some of these subtle effects carry on to the offspring )
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Examples of Paternal Exposures on Offspring

* Drug use

— Cocaine exposure to adult males influences anxiety &
other behaviors of offspring (pierce, 2014; Killinger, 2012)

— Similar developmental abnormalities seen in offspring
of adult male use of alcohol, cannabis & tobacco

» Social instability

— Dad’s stress experience effects offspring
stress response and metabolism (Bale, 2012, 2014)

* Nutrition/ Obesity

— Offspring of adult males fed a Low Protein Diet
show impaired liver function (Rando, 2010)

— Offspring to dads fed a High Fat Diet have
diabetes and poor semen quality (Ng, 2014)

— Paternal obesity results in obese offspring
(Freeman, 2011), increased rates of autism (Suren, 2013)
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Paternal Stress and Effects on Offspring

miRNA from sperm of Stress Response of Offspring
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(Bale, 2014)
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