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Omega-6

N\A=ZNAANANAN

18:2n-6 linole_ic acid,
LA

0'*)

A=A =ANA=AAN
20:4n-6, arachidonic acid
AA

IM=NA=ANA=NA= A=A
22:5n-6 DPA n-6

Omega-3
A= A\=N\= "\ \NN"
18:3n-3 alfa-linolen _ic acid,
ALA Flax
: ~Canola :
%, Leafplants -
A= A= A= A= N\=A\"
20:5n-3,eicosapentaenoic acid,
EPA ;& Seafood ™,
i Breastmilk i
. (DHA) 7
[}
A= A= NA=NA=N=ANA=N/
22:6n-3, docosahexaenoic acid,
DHA

(brain, retina, testis)



DHA dietary deficiency impairs synapse development

Adequate Deficient
Hippocampa| DHA 6.6 0.7% 0.5 01%
Fatty Acids DPAn-6 0.4 0.1% 4.7 0.1%

Synapes in
Hippocampal
Neurons

Mother mice fed adequate of deficient diets, embryo neurons harvested day 18

Cao et al. J. Neurochem. 2009



Route of humans out of Africa about 65,000 y ago

Stringer, C. Nature 2000; 405: 24-26




What You Need to Know About Mercury in Fish and She  llfish

2004 EPA and FDA Advice For:
Women Who Might Become Pregnant, Women Who are Preg nant
Nursing Mothers and Young Children

& )2, 3)!(2(4



Advertisement-USA Today March 17, 2004
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Percentage of children with
low verbal 1Q, WISC -IlI" , 8y

Low maternal omega-3 consumption from seafood and
suboptimal verbal IQ among their children
34 -
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r=0.97
r2=0.95
F=27.2
p<0.02.
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Estimated omega =3 fatty acids from seafood (en %)

Mother at 32 wk gestation .\ 4l Lancet 2007: 369: 578-585



Suboptimal verbal IQ, 8y

Suboptimal fine motor score, 42 m

Maternal seafood consumption
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20 | L
18 1
n=ra4 n=4203 n=1593 16 n=938 n=5197 n=1897
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Suboptimal prosocial score - SDQ, 7'y Suboptimal soc  ial development score, 42 m
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Hibbeln et al, Lancet 2007: 369: 578-585
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Omega-3 treatment of childhood depression:
a controlled, double-blind pilot study.

Age range= 8-12.5
Monotherapy

400 mg/d EPA
+ 200 mg/d DHA
vs. Safflower placebo

* *p<0.05

Nemets et al Am J Psychiatry. 2006 Jun;163(6):1098- 100.



EPA all RCT studies

& oo Bl 2

Grand Mean

e

Osher et al., (2009) - Children
Osher et al., (2009) - Adults
De Silva et al., 2008

Lucas et al., 2009
Mischoulon et al., 2009

Peet et al., 2002 — EPA 4g
Peet et al., 2002 — EPA 2g

Peet et al., 2002 — EPA 1g
Freeman et al., 2008

Nemets et al., 2002
Stoll et al., 1999
Hallahan et al., 2007

Nemets et al., 2006

6.0

Su et al., 2003 !
Frangou et al., 2006 — EPA 2g 7 I
Frangou et al., 2006 — EPA 1g I
1 v 1 T T T T 1
-6.0 -3.0 -1.5 0.0 1.5 3.0
d Hallahan , Davis and Hibbeln Unpublished

Effect size = E++ 1.02, 95% CI 0.44 — 1.60






Increase in child grade score (95% CiI)
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Fish meals per week Parent Education

Kim et al Acta Paediatr. 2010; 99 (1) :72-7.
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Standardized Assessment Test Score
Children- age 7
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|

None  1-340g/w  >340g/w None  1-340g/w >340g/w
Maternal seafood consumption in pregnancy

ALSPAC cohort Hibbeln et al, The Lancet 17 Feb 2007






Childhood Neurodevelopmental
Disorders — the Overlap

Dyspraxia/DCD

Dyslexia utistic Spectrum
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Richardson, A.J. and Montgomery, P.  Pediatrics , 2005, 115:1360-6



Improvements in Literacy Skills

@ Reading Age Gain 0-3m
O Spelling Age Gain 0-3m

Active (N=55) Placebo|(N=57

L
N
—i
X
+
-
@©
Q
=
~—~
0
L
)
-
)
S
~
=
@©
o
o
£
T
Q.
wn
~~
(@)
=
i®)
@©
)
o




DSM Combined-type
DSM Hyperactivity
DSM Inattention
Conners Global Index
CG Emotional Lability
CG Restless-Impulsive
Conners Index

Social Problems
Perfectionism
Anxiety

Hyperactivity

Cognitive Problems

Opposition

0.10 0.20 0.30

Treatment Effect Size
(Mean change 0-3m/ Pooled Baseline SD)




Improved Attention in Swedish ADHD Children

* 60 children * Previous diagnosis of ADHD
« 8-13 y old by a professional.
* 3 months No significant sensory or
neurological psychiatric or
*Chocolate flavored spreads developmental disorders
250 mg/d
N

1 Abnormal (TOVA)
> Test of Variables of
Attention scores

p <0.004 (p< 0.015) Vaisman et al Am J Clin Nutr 2008;87:1170-80.



DHA supplementation activates brain regions
associated with attention, USA

» Healthy boys age 8-10

e n=233

» 8 weeks

* Placebo or 400 mg/d and 1,200 mg/d, DHA

RESULTS

- Activation (fMRI) of the
dorsolateral prefrontal cortex

(attention, executive function)
-Reduced activation of cereballar cortex.

(over-active in ADHD)

— blood DHA and - brain activity Mcnamara et al, Am J Clin Nutr, 2010
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Parent-rated conduct problems

O Before treatment

Stevens et al (2003) Lipids, 38(10) 1007-21
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Reduced Felony Violent Offences Among Prisoners
with recommended daily amounts of vitamins, mineral s and
essential fatty acids

14 -

eline

1.2 - Active -37.0% Placebo -10.1%
p < 0.005 p=ns

0.8 - —
@ Active

B Placebo
0.6 - —

Error bars drawn at 2
standard errors to
indicate 95%
confidence interval

04 -

0.2 -

Ratio of Disciplinary Incidents Supplementation/Bas

Before supplementation During supplementation

UK maximum security prison - 338 offences among 172 prisoners
over 9 months treatment in a compared to 9 months b aseline.
Gesch et al. Br J Psychiatry 2002, 181:22-28
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Omega-6
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Cardiovascular mortality risk and LC n-3 In tissues
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How to count capsules
to get 1 gm/d of EPA+DHA (kids)
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Parent, Public and Scholarly information

KIM-2 Program

Enter your diet and
See the omega-3 content of your body
efaeducation.nih.gov

Food and Behavior Research U.F
FABresearch.org

DHA EPA institute
dhaomeqga3.orqg

PUFA newsletter
www.fatsoflife.com




Books to consider

They are What You Feed Them: How Food Can Improve Y our Child's

Behaviour, Mood and Learning
~ Alex Richardson

The Ultimate Omega-3 Diet: Maximize the Power of Om ega-3sto
Supercharge Your Health, Battle Inflammation, and K eep Your Mind
Sharp

~ Evelyn Tribole
The Omega Diet: The Lifesaving Nutritional Program Based on the
Diet of the Island of Crete

~ Artemis P. Simopoulos
Omega Rx Zone: The Miracle of the New High-Dose Fis h Ol

~ Barry Sears
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Putative EAR’s and RDA's for n-3 LCFA intake during

pregnancy

900 mg/d/2,000 Cal (0.40 en%) protects > 97.5% of t he population

Putative- EAR

Putative- RDA

mg/d

Inadequacy model en% J en% mg/d 2,000

2,000 Cal Cal
Suboptimal Fine Motor
skills 0.050- 0.06 111- 139 0.20- 0.26 456- 570
Child age 42 m
Low Verbal IQ
Child age 8 y 0.065- 0.08 114- 181 0.22- 0.28 590- 611
Maternal Depression
18 wks gestation 0.15-0.19 333-417 0.30- 0.38 777- 850
Maternal Depression
32 wks gestation 0.18- 0.22 389- 486 0.33-0.41 830- 917

Range indicates calculated EAR or RDA + 25% undere

stimation error.

Hibbeln and Davis under review AJCN, 2008




Total mortality (M) /100,000
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CHD Mortality (M)
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All cause mortality for females per 100k

All cause mortality for females
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Long Chain Omega-3 Fats Available from All foods (en%)

Hibbeln et al Am J Clin Nutr 2006; 83; 1483S-93S



Percent vulnerable population
_ protected from illness (%)
Disease burden :
potentially Model Advice for n-3 HUFA Intake
Disease/Disorder modifiable by 0.08 en% 0.22 en% 0.34 en%
Model n-3 HUFAs (180 mg/d) (500 mg/d) (750 mg/d)
CHD mortality M 41.2% 45.2 85.4 97.9
CHD mortality F 42.5% 52.4 89.7 98.6
Stroke mortality M 32.9% 97.7 99.9 >99.9
Stroke mortality F 31.1% 96.4 99.9 >99.9
CVD mortality M 26.1% 83.4 99.3 >99.9
CVD mortality F 29.1% 86.9 99.6 >99.9
All Cause mortality M 20.8% 73.6 97.7 99.8
All Cause mortality F 31.5% 48.3 87.3 98.2
Homicide mortality 28.4% 95.6 >99.9 >99.9
Postpartum depression 65.5% 55.7 91.3 98.9
Major depression 98.5% 38.5 83.2 99.2
Bipolar disorder 99.9% 56.1 92.3 99.5

Hibbeln et al Am J Clin Nutr 2006; 83; 1483S-93S
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Dietary requirements for EPA and DHA increase by 13-fold
with high background intakes of LA (18:2n-6)

| %gqldﬁgéqgake + Background dietary intake - T|s(§/|uaetf;1éget

et e e sepaness
COUNTRY' 1 (Mg/d) | nos) 18:L2An-6 20/:?}\1-6 fslél\rlmAs %:TJIEAI\n 0?833‘33
Philippines | 278 | 0125 | + | 080 | 0.06 0.08 60% 12
Denmark 1000 | 045 | + | 223 | 0.09 0.33 60% 12
Iceland 1200 | 054 | + | 248 | o0.10 0.33 60% 12
Colombia 1133 | 051 | + | 321 | 004 0.24 60% 12
Ireland 1378 | 062 | + | 357 | 0.06 0.42 60% 12
UK 1600 | 072 | + | 391 | 007 0.77 60% 12
Netherlands | 1,956 | 0.88 | + | 423 | 0.08 0.28 60% 12
Australia 2000 | 000 | + | 471 | o007 0.49 60% 12
Italy 2111 | 095 | + | 540 | 0.06 0.51 60% 12
Germany 2222 | 1200 | + | 557 | 006 0.62 60% 12
Bulgaria 2778 | 125 | + | 702 | 005 0.06 60% 12
Israel 3222 | 145 | + | 779 | o007 0.67 60% 12
USA 3667 | 165 | + | 891 | 008 1.06 60% 12

Hibbeln et al Am J Clin Nutr 2006; 83; 1483S-93S




