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What DHA Supplementation in Vegans Can
Teach Us About Omega-3 Homeostasis



Overview

* What is docosahexaenoic acid (DHA)
« Brain nutrients (DHA as an example)

* Brain function and nutrition:
— Seafood/DHA in development

e Observational studies
» Randomized controlled study

— Seafood/DHA in adulthood

e Observational studies
* Randomized controlled study

— Seafood vs DHA



What is DHA?
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Docosahexaenoic Acid (DHA: 22:6n-3)




The brain needs many nutrients




The brain needs many nutrients

Human brain: key metabolic facts

~2% of body mass (=1,400 g)
~20% Resting energy expenditure
~120 g Glucose each day

~50% Lipid by dry weight




The brain needs many nutrients

Other brain-relevant nutrients
lodine (1)

Thyroid hormones

Human brain: key metabolic facts

-2% of body mass (1,400 g) Iron (Fe)

Oxygen delivery

~20% Resting energy expenditure & Copper (CU)

Enzyme function
~1209 Glucose each day Zinc (Zn)

Growth and signalling
~50% Lipid by dry weight Selenium (Se)

Antioxidant defence




The brain needs many nutrients
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Docosahexaenoic Acid (DHA: 22:6n-3)
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The brain needs many nutrients

o\

%
2

AN

AN

RSN

48,000 18:1n-9

18:0

16:0

22000 22:3n-3 (IS)
20,000 17:0 (1)




Brain fatty acid composition ~3.5 g of DHA and ... EPA?
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IS, internal standard; RT, retention time (min); uV, microvolt.

Lacombe, Smith et al JNC 2023
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Brain fatty acid composition ~3.5 g of DHA and ... EPA?
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About 3.5 g DHA
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22,000 ~300-350 g salmon ~10-12 capsules*
20,000 17:0 ( = 3.5 g DHA =~ 3.5gDHA

*Approximate; depends on capsule strength.
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Where is the DHA in the brain?

Klievik et al., Pharmacol Thera 2023



What does DHA do in the brain?

*DHA DHA
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What does DHA do in the brain?

*DHA DHA
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Brain growth and DHA accretion

From the 3rd trimester to adulthood
~ 3.5 g DHA

adult forebrain

Continued accumulation

Rapid
accretion

]

@ (@] @®
3rd trimester Birth Infancy Childhood Adulthood
(late pregnancy) (0-2 years) (2-12 years) (12 + years)
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(] og ®
Seafood consumption and neurocognitive development
Hichacl & Crawlord, Susen £ Carlson Two systematic reviews across pregnancy and childhood

Evidence base Two life stages Net neurocognitive outcome
- Study P During pregnancy
crudy ‘- /.f tugy III Lan’guage
_“w = QQ Benefits begin 9 '
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LR e /JJ

Systematic Continue above Attention Development
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44 publications
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No net adverse outcomes reported

Moderate, consistent evidence at the highest intakes studied
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DHA in very preterm infants

Study setup and 5-year outcome

o Who was studied? e Intervention 9 Outcome at 5 years

* [+3.45 IQ points}

Mean full-scale 1Q score

* 1904 95.4 91.9

90+

DHA emulsion Control emulsion

60 mg/kg/day 30
Infants born at
<29 weeks’ gestation N =323 N=333 0

DHA Control

Higher DHA intake in very preterm infants was
associated with a modestly higher 1Q score at 5 years.
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Fish intake and long-term cognitive health

Fish—a key dietary source of n-3 PUFA—was associated with better cognition

Long-term cohort Fish / n-3 PUFA exposure Cognitive outcomes
Py el Higher fish intake galy
\‘ ’4\:‘ A key food group linked to better cognitive function Q‘ Memory %?‘c;'itli)\:‘e ,

g n
Attention /. Z’[ / fo2) Verbal
p;» : /J_)_))\f ﬂuency
< -t
L ’ ¥ yZ
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/ fff\\
l;Better /f\/\ ‘
objective S\
cognitive function @< N\ =

Lower ‘
subjective

cognitive decline

s@% 159,347 adults
Repeated dietary assessment

UuU
Diet measured every 4 years -
Long:term dietary exposure: 6-26 years before cognitive assessment Fish intake measured—not n-3 PUFA biomarkers

- 0 1- :
D5 8
Midlife Older age
(~age 40s) (70$+§

e Healthy dietary patterns were
B strongest at ages 45-54



CNS target engagement of high-dose DHA supplementation ®m
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Controlled Study



Controlled Study

CNS target engagement of high-dose DHA supplementation
in older adults at risk for dementia: a randomised, double-
blind, placebo-controlled trial

Hussein N. Yassine, Sara Ghasem Pour,” Marlene Juarez,” Isabella C. Arrelanas,” Nada Ali," Dante Dikeman,” Ashley Sanchez,” Jackson Park,

Bilal Kerman,” Marlon V. Dura,” Isaac Asante,* Stan Louie,” Naoko Kono,' Lina M. D'Crazio,” Helena Chui,” Wendy J Mack/
Michael G. Harrington,” Meredith N. Braskie,? and Lon S. Schneider’

High-dose DHA reaches the brain—but does not improve cognition
Biochemical target engagement without clinical benefit over 24 months

Randomised trial CNS target engagement Clinical outcomes at 24 months
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6 months: 24 months: CSF DHA/AA 4 e

38% dropout, largely during COVID-19
CSF outcome cognition + MRI '.‘



Seafood intake is not DHA intake

British Journal of Nutrition (2007), 97, 10231024 doi: 10.1017/S0007114507669232
© The Authors 2007

Nutrition Discussion Form A bo Ut 3 ° 5 g D H A

Approximate examples

Salmon Fish oil pills

R o~

Is docosahexaenoic acid a red herring for the aquatic diet? — Comments
by Milligan and Bazinet

~300-350 g salmon ~10-12 capsules*
~ 3.5 g DHA ~3.5g DHA

*Approximate; depends on capsule strength.




Seafood intake is not DHA intake
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Other brain-relevant nutrients e, -
! lodine (1) ~300-350 g salmon ~10-12 capsules*
Thyroid hormones ~3.5gDHA ~3.5g DHA
|I"OI'I (FG) *Approximate; depends on capsule strength.
Oxygen delivery \ J
Copper (Cu)
Enzyme function
Zinc (Zn)
Growth and signalling
Selenium (Se)

Antioxidant defence



Seafood intake is
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Seafood intake is not DHA intake
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~300-350 g salmon ~10-12 capsules*
~ 3.5 g DHA ~3.5g DHA

*Approximate; depends on capsule strength.




* The brain is “expensive” and has a lot of DHA
 DHA mimics health benefits of seafood consumption in infants
« DHA seems at odds with seafood consumption in adults — or is it?

« Seafood is not just DHA



Thank you

Questions and discussion
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