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DNA Damage

ENVIRONMENTAL AND GENETIC FACTORS

ALTERED CELL GROWTH AND FUNCTION




Placenta

Wastes and carbon dioxide
delivered from the baby

Oxygen, nutrients, and
hormones delivered to
the baby



Spiral Artery Remodelling

Non Pregnant Preeclampsia/ Normal
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Uteroplacental Insufficiency (UPI)

* Defects in placental transfer function

— Preeclampsia

— Gestational hypertension

— Intrauterine growth restriction (IUGR)
— Placental abruption



Folate Metabolism

Cell proliferation Folic Acid
and protein
synthesis l

T )/— DHF

THF
Bis f
Bg

Cob(I11)
5,10-Methyl

THF
\»5,10-Methylene
MTHFD1 THE

Cob(Il)

l dUMP
- )/MTHFR aime
l Homocysteine By 5-Methyl THF l
Cob(l)
DNA l B T
methylation DNA synthesis and
Cystathione ’ i
l I Dietary Folate I repair

Gene Expression



Uracil repair and DNA Breakage
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Uracil repair and DNA Breakage



Folate Metabolism
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___Homocysteine

Dementia and Cardiovascular Disease
Alzheimer's Disease - Strokes and Heart attacks (MI's)

Pregnan .
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Concentration and :
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Folate Metabolism
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Defects in Folate, Vitamin-B,,, Vitamin-B,

metabolism
Altered DNA Uracil in Increase(_j
methylation DNA homocysteine
Endothelial
Altered g_ene Chromosome cell damage
expression breaks
Abnormal
Genome Damage Placentation

Uteroplacental Insufficiency



CBMN Cytome Assay
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Micronuclel Formation
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Study Design

» 20 weeks gestation
— Dietary analysis
— Collect maternal blood

* Micronutrients — Folate, B12, B6 and
homocysteine

« CBMN - all genome damage markers
— Delivery
* Pregnancy outcome and detalils



Pregnancy Groups
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RDI equivalents

Supplement Intake
Folic Acid, Vitamin-B,,, Vitamin-B,
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Micronutrient Data - UPI

Homocysteine
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Micronutrient Data - IUGR

Homocysteine
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Genome Damage Data - UPI

Micronucleated cells ;@
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Genome Damage Data

Micronucleated cells
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Conclusions

* The data suggest that genome damage is associated with
uteroplacental insufficiency (UPI)

« The CBMN assay may be useful in predicting risk for UPI
In mid preghancy

* High homocysteine (Hcy) may be associated with UPI

. I:L(J)(I;ate deficiency and high Hcy may be associated with
R

« Supplementation is beneficial - other genetic or
environmental factors are contributing to high Hcy and UPI
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