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CHOLINE METABOLISM
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SOURCES OF CHOLINE

ENDOGENOUS SYNTHESIS
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MOST AMERICANS DO NOT ACHIEVE ADEQUATE
INTAKE FOR CHOLINE

Adequate Intake
Actual Intake

Women Pregnancy Lactation Trujillo-Gonzalez & Steven Zeisel.
Choline. PKN. 2020.



CHOLINE AND BRAIN DEVELOPMENT
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LOW CHOLINE REDUCES THE NUMBER OF
NEURAL PROGENITOR CELLS
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Wang Y, et al. (2015). Maternal dietary intake of choline in

mice regulates development of the cortex in the offspring
FASEB J.



LOW CHOLINE REDUCES THE GENESIS OF
CORTICAL NEURONS

Low choline

DAPI Satb2 Cuxl DAPI Satb2 Cux1

Wang Y, et al. (2015). Maternal dietary intake of choline in

mice regulates development of the cortex in the offspring
FASEB J.




THE DEFECT IN CORTICAL LAYER FORMATION IN
PERMANENT

Adequate choline brain | |Low choline brain
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By what mechanism does choline mediate these effects?




LOW CHOLINE REDUCES METHYLATION
POTENTIAL IN NEURAL PROGENITOR CELS
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MOST AMERICANS DO NOT ACHIEVE ADEQUATE
INTAKE FOR CHOLINE

Adequate Intake
Actual Intake

Women Pregnancy Lactation Trujillo-Gonzalez & Steven Zeisel.
Choline. PKN. 2020.



CHOLINE INTAKE DURING PREGNANCY
IN HUMANS.

Original Contribution

Choline Intake During Pregnancy and Child Cognition at Age 7 Years

Caroline E. Boeke*, Matthew W. Gillman, Michael D. Hughes, Sheryl L. Rifas-Shiman,
Eduardo Villamor, and Emily Oken

* Correspondence to Dr. Caroline Boeke, Channing Division of Network Medicine, Brigham and Women'’s Hospital, 181 Longwood Avenue,
Boston, MA 02115 (e-mail: caroline.boeke @ mail.harvard.edu).

How do know if | am having enough choline?




Sereen
1 55T tiger wop [CPP/CK)

CHOLINE

Day 1
2 LH green top (Cho Metaboalives)

1 55T tiger vop [CMP, CK)
*1 55T tiger top () (FSH/Estrogen)

Time:

Screening: Before First
Arm only:

Physical exam, Ulrasound,

Urine pregnancy test
Food tasting, roll testing,
3day FFQ (Done by Day 1)
(1) 24hr urine kit screen
(1) 24hr urine kit for Day 1

Day belore each Arm:
Begin 24h baseline urine
collection

*Stool kit — within 3 days
prior to enrollment visit

Day 1

Diet given - 137.5 mg Cho/d
(25%)

Fasted blood draw
Return 24h urine
*Return Stool sample
Fibroscan

Urine pregnancy test
Heart Rate (EKG)
Body composition
Pregnancy testing

24 hr urine
Heart rate
Body
composition

Day 13 Day 15
2 green top (Che) 3 LH green top (2 for Che
1 55T viger [CE) 1 far Metabolomics)

1 55T tiger top (CMP, CK)

Day 12
2 LH green top [Cha)
1 55T viger [CK)

Day 12 Day 13 Day 15

Diet
Pericd
Complete

Fasted blood draw
24hr urine

Heart rate

Body composition
Saliva sample,
Biodex

Stool sample

collected [If cannot
fhn will Bring in next
possible sample)

Fasted
blood
draw

Fasted blood draw
24h urine
Fibroscan

Heart Rate

Body composition
Biodex

Fregnancy testing

Minimum two week washout

Repeat the above for 50% Cho (275 mg/d) and 100% Cho (550 mg/d). Arms performed in
random order with minimum 2-week washout in between. Mg/d vary slightly due to snacks.
*=at enrollment visit only — not each arm
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FUTURE DIRECTIONS

* Predisposition to neurodevelopmental

disorders.
* Onset and progression of
neurodegenerative disorders.

High maternal choline consumption during

pregnancy and nursing alleviates deficits in social , : : : -
¥ o . & _ _ _ _ Choline Supplementation Ameliorates Behavioral Deficits and

interaction and improves anxiety-like behaviors in Alzheimer's Disease_Like Pathology in Transgenic APP/PST Mice
the BTBR T + Itpr3tf/] mouse model of autism e
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Thank youl!

Choline group
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