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Part 1

Who cares?




“l believe that you can, by taking some simple and
inexpensive measures, lead a longer life and extend
your years of well-being. My most important
recommendation is that you take vitamins every day
in optimum amounts to supplement the vitamins that
you receive in your food.”

-Linus Pauling




“The strongest thing | put into
my body is steak and eggs. |
just eat. I'm not a supplement

o

-Jim Thome




Genetics

Calorie intake Vitamin D

Protein intake

Vitamins

Exercise Training

Phytochemicals

Smoking

Pollution

Don’t lose
the forest
for the trees

Bottlenecks

Can supplement any
area

“Holistic” health
provider pros and cons



And don't
forget age!

Eli has a still-
developing
microbiome, you don’t
Eli has great hair and
skin, you may need
help

Life extension is a real
possibility, but so is
inadvertent harm

Free radical theory of
aging vs spare
mitochondrial reducing
free radical leakage
(birds and exercisers)
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Figure 1: Microbiome is so hot right now

2012, Human Microbiome Project results reported

2008, 5-yr Human Microbiome Project launched

2003, Human Genome Project completed

1950, Human Genome Project begins
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Microbiome
madness!




amber glasses
Figure 2: Effect of light and blue-light blocking glasses on melatonin for Sleep
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Residual mass:

skin, visceral
organs

Adipose
tissue

46.7 lbs

mass vs
essentiality

protein, fat, calcium
trace minerals?
vitamins?




Part 2

Food rules
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Ron:Thankiyouallifor
being|here’jLlet’s get
started!

Leslie:Wow. great
attitude; Ron

Ron:Sorry, I\was talking
to these!ribs:

why do people like
meat so much?

* large game
* taste
* india



Beef Carrots

Onions

Celery

Chin i i Shii
ese Cabbage Chicken I—;g;:(;sshr;;[;a(:)e Kombu
(dried kelp)
Katsuobushi Iriko
(dried bonito flakes) (dried anchovies)

basic
instincts

protein hunger
salt hunger
MSG
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Figure 1: Incidence of
severe headaches by

diet and sodium intake Salt and
DASH Diet -‘ headaches
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Common Sources

Flaxseed oil
Walnuts
Chia Seeds

() 15 12
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COOH

Alpha-Linolenic Acid (omega-3)

[}
HOJ‘LAAQQQ;‘; CH,

Eicosapentaenoic Acid (EPA)

o
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Docosahexaenoic Acid (DHA)

Common Sources EPA & DHA

Qily fish
Algal oil

Reference: Monteiro, J, et al. Food and Function. 2014 Jan.

Common Sources

Safflower oil
Cornoil
Sunflower oil
Nuts & Seeds
Q

1832"'6A/\/WW/\)LOH

Linoleic Acid

20:4n-6 = = = — oH
Arachidonic Acid

Common Sources

Eggs
Meat Products

foods have
essential fats

“parent fats”
ARA research
oxidized supplements




Phytochemicals

Phenolics Alkaloids ‘

Caffeine

e

[ [

[

Nitrogen-containing Organosulfur
compounds compounds

l

Multiple compounds including
allylic sulfur compounds from garlic

Flavonoids

Phytosterols -
cholesterol-like
compounds
from plants
that can
lower blood
cholesterol
levels

Carotenoids

B-Carotene
R-Carotene
Lutein
Zeaxanthin
Astaxanthin
Lycopene

Many chemical subclasses that include
things like resveratrol and tannins

06®

J l

Reference: Liu. Adv Nutr. 2013 May.

Flavanols such as EGCG

Other
flavonoids ﬂ)

Anthocyanins

phytochemic
als

no megadoses
synergy - carotenoids/
flavonoids

tomato vs lycopene
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Mixed carbohydrate intake can improve oxidation rate

glu

glu+fru

glu+suc

md-+fru

B ingested M oxidised

glutsuc Eglu+fru

mixed carbs

transporters
Gl distress
ratios in fruit
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Vitamin C
and RSD

20



Figure 2: Performance time for 75-km trial
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Figure 1: Probiotics and the gut-brain axis

Probiotic

Gut Microbiota T -
Bidirectional communication
‘ between components of the
gut-brain axis can influence
j \ disease risk through altering
these systems.

Gastrointestinal Central Nervous Autonormic Immune System
Function System Circutry Nervous System

A T
©C ® @ ® &

Stress reactivity Behavior

Fat storage / energy Intestinal
Befines barrier function inflammation

Adapted from : Foster and Neufeld. Trends Neurosci. 2013 May.

Probiotics for the
gut AND brain?

Rheumatoid arthritis
finding last week
Hygiene hypothesis
and helminths

= Low level

inflammation

Killed bacteria helps
too?




Fat and LPS

Gutwall

| = Q Brain

0000006000006 g/,

) Liver
«Lipogenesis
+Inflammation

« Oxidative stress ChY|0m|Cr0nS

it Butyrate VS other fats
Tight junction nutrients

Bacteria

) @ Fat
@ «Inflammation
¥ -l «Macrophage infiltration

» « Oxidative stress
«Insulin resistance
~

% P @ Muscle

«Inflammation
-~ Metabolic endotoxemia +Insulin resistance

Adapted from:

= . Large Intestine
. « Butyrate Production
Gravitz, Nature Outlook, 2012




Figure 3: Changes in Beck Depression Inventory (BDI) and metabolic markers
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vitamin d may
help depression

Also nitric oxide,
endorphins

Pilot “survival situation”
trial for hormesis




creatine: not just

I e — for meatheads

Creatine + antidepressant
Placebo + antidepressant

* brain energetics
* rich club connections

R
e

Percentage Change in HAM-D Score

Baseline Week1 Week 2 Week 4 Week 8




Enforce the
structure - gelatin

ucii

' BRAND REDACTED

: Courtesy of the obsessively

| Objective nerds at Examine.com




% of US population whose Mg intake is
below the estimated average requirement
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it’s an uphill

Figure 3: Much of the US population is not meeting the battle
estimated average requirement of magnesium intake

M Males M Females soil, water

not ubiquitous

multivitamins
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Age Group (years)




w

(o}

l N

o

Phylloquinone (Vitamin K1)

o
S
o

Menaquinone (Vitamin K2)

Menaquinone 7 (MK-7)

Found in leafy greens

Found in meat and cheese

<

Found in natto

... especially for
less-known
research

dietary mismatch
no upper limit
oncosis and autophagy




Vitamin E ... and special
populations

Tocotrienols Tocopherols
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supplements vs
lentil gas
machine

a-GOS is found in legumes such as...

Soybeans ' l. .I

To get about
15 g a-GOS

Lentils ’ (roughly the amount ...you'd need to eat
used in this study)... about 10 cups of lentils!

alpha galacto-
oligosaccharides
appetite

gut benefits




Figure 2: Glyosylated Hemoglobin does easy mean
sustainable?

Reductions from Different Interventions

© G

& itaglipti
s sitagliptin
2 Blp!

B} low glycemic index diet

g the problem with
adding fat+protein
i mechanism

long-term compliance




EGCG (ng/mL)

Figure 2: Plasma EGCG levels for the three groups
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Capsule on an empty stomach ¢ Capsule with breakfast == Strawberry sorbet ==

egcg isn't
absorbed well
with food

quicker and higher
peak
explains some

negative results?
in-between dosing
schedules?
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Supplement :
unknowns this

risks




safety by the
numbers

+ [ER

ER visits attributed to supplements
each year: 23,000 (for comparison,
350,000 ER visits each year are
attributable to pharmaceuticals)

Average age of patient sent to ER due
to supplements: 32 (with woman
being in the slight majority)

Percent of supplement-related ER
visits due to accidental ingestion
by children: 20%

fat, hormone, and

Percent of people over 65
who needed to be
hospitalized after
supplement-related ER visit
16% (vs. 9% for the general
population)

b

|

Percent of
supplement-related ER
visits due to micronutrient

supplementation in adults:

32% (the top three
products being
multivitamins (or
unspecified vitamins), iron,
and calcium)

Percent of
supplement-related ER
visits due to problems

attributable to weight loss
supplement usein
women: 30% (versus 18%
in men)

Percent of supplement-re-
lated ER visits due to
problems attributable to
sexual or muscle-building
supplement use in men:
14% (number of women
using these supplements
too low in this sample to

estimate a percentage)

muscle supplements
Rx-like effects without
Rx-like safety info
stack danger




Bodybuilding
Supplements

peeeteniee

LLLLLLL especially lifting
L]
mggim@ supplements

Non-Bodybuilding
Supplements
it

-------

%/ Received transplant
'n' and/or Died




Speaking of red
meat and iron ...

36



Functional benefit in people who are elderly

Figure 3: Optimal vitamin D
levels found in this study
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vitamin d risk
curve




Low vitamin D increases
cardiovascular mortality

Overexpression of
renin + Overexpression
ofparathyroid hormone

Cardiovascular
disease

Low vitamin D

spend less
timeinsun
Depression )
( = =
\

Unhealthy habits

isease

vacations
& -

Stressed about Cardiovascular
ivelihood disease

Excessivly high vitamin D increases
cardiovascular mortality

@ -

Highvitamin D without concurrent Cardiovascular
adequate vitamin K2 disease

RYS
e = -
.
Takes too many High vitamin D+ Cardiovascular
supplements Inclusion of harmful disease

supplementsmore likely

vitamin d impact
hard to estimate
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[sometric Force
(% maximal)

antioxidants
bad for exercise

Figure 1: Biphasic Effect of ROS
on Muscle Force Production

Muscle # low level ROS

Musclo +
antickidant

Musche at
barkeline

Muscle +
excesshe ROS

Reduced Ciielized
Cellular

Redox State




% label n-3 PUFA content

Figure 2: Actual omega-3 content, compared to claimed content
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Fish oil product

fish oil label
fail




unknowns




Figure 1: Frequency of risk alleles in intervention group unknown -

genetic
interactions
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Figure 1: ALA to DHA conversion
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Converts to

ALA converts to DHA ALA converts to EPA
ata rate of ~0-4% in men, ata rate of ~8% in men,
~9% in women ~21% in women

Converts
back and
forth

»
«

Converts to

ﬁ

Supplies » a Supplies

Sources:
Burdge, Curr Opin Clin Nutr Metab Care, 2004
Burdge, Wootton, Br J Nutr, 2002

spice increases dha
in brain, regional
adaptation?




What we don't
know would fill
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Figure 3: Green tea catechin fat loss (medium

duration) differs depending on population

2007

(Nagao et al)

Japanese

Obese
men
and

women

84 days

U U U U U U
Jan [ Fes
= T =m
snnsMessnMunns
sunsMunnn

Increased fat loss

2010
(Wang et al)

Chinese

y {

*

Overweight
men
and
women

90 days

Increased fat loss

2006

(Diepvens et al)

Dutch

Overweight
men
and
women

87 days

green tea fat loss
depends on
geography?

2015
(this study)

Dutch

Normal-
weight
men
and
women

84 days




eSS

A

~

4

y

Seperate
Milk

Cream (35% fat)

Churn cream
or milk

Butter (82% fat)

Remove
moisture

Butter oil

(99% fat)

mfgm missing
from whey

Bacterial
Fermentation

Lactic acid,
Acetic acid, ==
Propionic acid, =
Aldehydes,
Ketones
Hard Cottage
cheese cheese




dead bacteria

Figure 2: Percent changes from baseline in the heat-killed LP28 grou
g g e work too
als
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Open label study Single-blind

Participant Participant  Inve

Blinding
meat studies

Hydrolyzed beef

. powder
SF vegan meat
Triple-blind .
‘ ’ . companies
)\ o=
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Part 6

Remember
this




9% of news

9 of news

% of news

W News not exaggerated W News exaggerated

*Error bars are 95% confidence intervals

ADVICE

100
20
&0
40
20
0

Press releases Press releases

not cxaggerated cxaggerated

CASUAL CLAIMS FROM CORRELATION

100
a0
20
0

Press releases Press releases

not exaggerated exaggerated

HUMAN INFERENCE FROM NON-HUMANS

100
80

Press releases Press releases
not cxaggerated cxaggerated

Where does the
confusion
originate?




Focus on the
big picture

Is lean meat "paleo"?

BOTH PALEO
AND CONTROL:

, fish, fruit, leafy and
cruciferous vegetables,
root vegetables, eggs, nuts

vi

* Heat compounds?
Oxidized eggs?
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