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Alcohol Syndrome

m Craniofacial features
@ Neurobehavioral deficits

m Cardiac defects
= Conotruncal defects
» Ventricular septal defects
= Cardiac valve defects



)% of pregnancies are
planned

e binge drink
ohol while pregnant

" = Prenatal Supplements
= methyl donors
= anti-oxidants




BAC=0.179% g/dL)
Injected at HH stage 4-5

ical Coherence Tomography (OCT)
mage at HH stage 19 & 34
Non-destructive, non-invasive
Axial/Lateral resolution = 8 um/10 um

= Doppler OCT capability

= Environmental control



us Work: Late Stages

82%

14 (100%) 7 (58%)

14 (100%) 5 (42%)
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Preventing PAE induced CHDs by providing methyl
donors

One-Carbon Metabolism *
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Methionine

Cycle
Folic acid
> * * > cycle 7
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Methylation of _
DNA & Protein  gan 3 * DNA SI/ntheSIS

Cell Proliferation

D Foundin ourdiet

—> transfersmethyl groups

o Elevated levelstiedto
increasedrisk of neural
tube and heart defects

* To be tested




Betaine improves survival and
reduced head and body wall
defects

Number of Survivors with gross
SUrvivors morphological defects

Uninjected (n=47) 42 (89%) 0 (0%)

Saline (n=35) 31 (89%) 0 (0%)
Ethanol (n= 48) 22 (46%) 11 (50%)
5 uM betaine w/ethanol (n=62) 45 (73%) 12 (27%)
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Betaine prevented great artery defects
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setaine prevented valve defects
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# of embryos
Normal heart
VSDs

Missing vessel
DORV
Misaligned aorta

Hypoplastic right
ventricle

Abnormal rotation of
ventricle

Abnormal valve

morphology
Collateral artery

defects

42 (98%)

0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

1 (2%)

0 (0%)

0 (0%)

(42%)

5 (42%)

3 (25%)
1 (8%)
1 (8%)
1 (8%)

1 (8%)

3 (25%)

0 (0%)

Betaine prevents ethanol-induced cardiac

31 (86%)

0 (0%)
2 (6%)
1 (3%)
1 (3%)
0 (0%)

1 (3%)

0 (0%)

1 (3%)
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DNA Methylation

* ﬁ
Untreated Ethanol Ethanol + Betaine

Anti- 5 methyl cytosine

HH Stage 12 transverse sections at the level of the CNCC *P<0.05



Folate normalizes early heart structure and
function

Valve leaflet volumes
were also normalized
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Retrograde Flow (%)



ummary

taine ...
duced head and body defects due to ethanol

s late cardiac valve e at artery defects

s DNA methylation in embryo tissues
1 donor folic acid...

) reduce congenital defects including CHDs
ly abnormalities that could lead to CHDs



PROGRESS TOWARDS OUR GOAL

Folic Acid
Betaine

http://dietpill-reviews.co.uk/wp-
content/uploads/2013/07/0527-diet-pill_vg-300x1991.jpg



FUTURE STUDIES

e Test other compounds &
combinations

e Other methyl donors
e Antioxidants (Glutathione, D3T)

* Test efficacy/safety in the mouse
model

e Test timing and mode of
supplementation/fortification

* Clinical trials




