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DISCLAIMER

« | hold no special degree in nutrition

« This talk by design is very superficial freatment of an entire
discipline of medical science

« Nutritional studies are hard to perform

. lation i th ti
NUTRITION and the Corre'o ion is more common than causation
EYE « There is confroversy around almost every bend

MARCUS RHEM, MD

GOALS WHAT IS THE
ROLE OF

« Explore a review of human nutrition NUTRITION?

« Review the problems with the so-called Standard + “LET FOOD BY THY MEDICINE

) - AND MEDICINE BE THY
American Diet FOOD. "~ HIPPOCRATES

« Review the impact of nutrition on specific ocular situations + IMPORTANT YET STUDY IS
PROBLEMATIC
* MULTIPLE VARIABLES
+ PROBLEMATIC DATA
ACQUISITION
+ OBSERVATIONAL RATHER THAN
T

+ CORRELATIONS VS CAUSE
3 4
MODERN DEGENERATIVE DISEASES
- Being chronically over-fed
TYPE I| DIABETES OBESITY AUTO-IMMUNE Standard + Consurning highly processed, pro-
MELLITUS DISEASE American nflammetory food

. + Refined carbohydrates and sugars

D|ef « Seed oils

(“S'A.D.”) - Some grains

Genetic and
other factors at

» Damage to the gut microbiome

DRY EYE

play
+ MODIFIABLE RISKS




PROGRESS.... Doh!!

* HG: active all day, ate available
natural food, they slept well and

socialized.

« Living well with sudden pitfalls:
predation, starvation, frauma

« Now: we sleep less, eaf on the run,
move less. aging is a slow, steady
decline in function
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MODERN HUNTER-GATHERER CULTURES

Absence of

Favorable blood lipids

More diverse gut microbiome . g '_
REVERSED in less than ONE )
GENERATION 15 o1 b Urknown Aulnosfemsed undes CC 8137

Evolutionary Biology

« Organisms do change
over time due tfo selective
pressure

kA « SEEK a best fit fo survival

- and reproduction

"Life will
find @way ¥ "\
~ lan.Malcolm

+ CROWDING
* GENETIC

* TOXINS

* SEDENTARY
* SLEEP

* NUTRITION

CORRELATIONS

MULTIPLE FACTORS RATHER THAN PROVE
- CAUSATIONS
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PALEOLITHIC
CULTURES _

* KITAVAN OF PAPUA
NEW GUINEA

.« TURKANA IN REMOTE

° KENYA

"« CANADIAN INUIT (V.

STEFANSSON

RESEARCH)

A BRAVE NEW WORLD: BIG CHANGES

* Modern American

« Commute. 2 hours
« Chores. 2.3 hours
« Screen time. 4 hours
« Work. 9 hours
« Sleep 6.7 hours

+ Dept of Labor (pre-Covid)

Organisms develop a set of genes
most ideally suited to their
environment, activities and needs.

Changes in environment and
activity cause DISCORDANCE
requiring adaptation

Lack of adaptation leads to

proble negative pressure on
survivability
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* Hunter-Gatherer
« Chores. 3 hours
« Hunting/gathering. 5 hours
« Social/play. 6 hours
« Sleep. 10 hours
+ Based on modemn H-G cultures
10
Discordance
Theory
12


https://commons.wikimedia.org/wiki/File:Turkana_herders_sheltering_from_rain_-_Marti,_Kenya.jpg
https://creativecommons.org/licenses/by-sa/3.0/
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Discordance of human progress OPTIMUM FORAGING STRATEGY

» GOAL: PROPERLY FED AND NOURISHED WITH ENERGY AND
NUTRIENTS MATCHED TO THE NEEDS OF THE ORGANISM AS
DETERMINED BY ITS GENETICS.

* HUNTER-GATHERER GENETICS AND GENETIC EXPECTATION

+ OMNIVOROUS: ABLE TO CONSUME WIDE VARIETY
« FOOD EXPENSIVE TO ACQUIRE AND HARD TO FIND
» PALATE FATIGUE: WE LIKE VARIETY

« Agriculture led to food
surplus

« Allowed for larger
populations, eventually
cities;

« Science, industry,
medicine, electronics,
space fravel
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Krebs Cycle

| = SHORT CIRCUIT FOOD AND (Citric Acid Cycle)
| Oedtr B DIGESTION e
BACON MAC + HYPER-PALATABLE ==
& CI_'LE_ESE « ALMOST ENDLESS VARIETY . gg@zﬁi ?oRE: ;Bnr?no:gv:idi O'A‘AS d\.gm

INSULIN

* Regulates blood sugar

+ SHORT CIRCUITS OUR SATIETY
GOVERNOR

« “BETCHA CAN'T EAT JUSTONE..."

+ ADDICTION?

« Ideally released in small amounts to deal with carbs
« Chronically high insulin leads to down-regulation of

receptors and insulin resistance

« EVEN MORE insulin fo deal with carbs

« LEADS TO BLOOD SUGAR CRASH.

« WIDE SWINGS lead to further insulin resistance
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fatty acids and sugars

+ Undigested fiber and
residual starch feed gut
bacteria and maintain gut
health***

+ Hormonal response
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GLUCAGON, Adrenaline, Cortisol

Anfi-insulin
hormone

Stimulates release
of stored energy
from fat

Released by
hunger and protein
consumption

Adrenaline: release
of glucose from
liver glycogen

Stimulates
gluconeogenesis

Cortisol: aids in
blood glucose
control, modulates
inflammation



http://davescupboard.blogspot.com/2014/08/lays-potato-chips-flavor-deathmatch.html
https://creativecommons.org/licenses/by-nc/3.0/

The Under-fed state: evolutionarily typical

Low insulin, high
glucagon,
adrenaline and
[elelyiNe]

Glucose
released from
the liver

Fat is released
from fat cells

Selective
Ketogenesis apoptosis of
senescent cells

GUT MICROBIOME

« Protects gut permeability
« Controls inflammation
« Critical genetic signaling

« Variety, quantity and locationin
the large intestine are allimportant.

« Diefsrich in fiber and residual starch
feeds microbiota properly and
preserves gut lining

« Cellular carbs (fruit, veg) digest
later
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NEOLITHIC
pro-
inflammatory
foods
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Hard for humans to digest

Increase the permeability of gut

Allergens for some

Inflammatory cytokine

Glutens, sugar and refined carbs,
processed seed oils high in omega-é

Correlation of glutens with RA, lupus,
S

nt energy
TORAGE

Over-fed Excess fat increases
flammatory
STO Te signaling

Insulin
HIGH/Glucagon
hrol
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Insulin resistance
develops

Leptinresistance
develops in brain

Inflammation and

ligelelglelplelife}
damage

SIBO (small intest bacteria overgrowth)

Alters permeability
Refined carbs alter allow
the microbiome lipopolysaccharide
to enter (toxin)

Increased blood
glucose and
circulating ffa

Doesn't require
Chronic OVERFEEDING just
inflammatory state a pro-inflammatory
diet
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Mechanisms of Injury

Overfeeding and Immunogenic

Foods

refined

Genetic role of
microbiome

carbohydrates

* Impairs insulin and * Damage gut
leptin sensitivity lining
* Chronic * Alter gut
inflammation microbiome
« Alters gut genetic signaling
microbiome * Mitochondria
damage
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* Largely ignored
until recently
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HUMAN GUT MICROBIOME PROJECT

HoraiR et al IMMUNITY 201 jut MB linked
to EAU

RR; FRONT IMMUNOL

had less gut diversity and
fewer anti-inflammatory microbes than controls

had dysbi
freatment
70% OF THE HUMAN IMMUNE SYSTEM OVER 1000 SPECIES CONTRIBUTING IMPACTS AUTO-IMMUNE DISEASE
10 TIMESTHE AMOUNT OF GENETIC SUCH AS M, TYPE 1 DM, RA, AS
MATERIAL AS OUR OWN GENOME AND CORONARY ARTERY DISEASE

25 26

AMD Rowan S et al PROC NAT ACAD SCI US 2017 - high
glycemic diet in mi to photoreceptorloss and RPE
atrophy which was reversed by low-glycemic diet and
led fo increased evels of AMD protective featuresin gut

« Various inflasmmatory pathways
« Complement Kiang et al IOVS 2017- patients with AMD had changesin
L ic pathways and gut bacteria vs controls
« Oxidative damage
« Loss of protective macula pigments AMD
« Diet high in omega-6 is a proposed mechanism AREDS1 and AREDS2: studied and demonstrated effects
- Clearly a genetic component CitLeeemepicn
« Alterations in gut microbiome may activate inflammatory
pathways Carotenoid supplementation may protectloss of

photopigmentsin the macula: Wu et al JAMA OPHTH
2015 Dec
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CAREDS Study: Variants in genes
related to lutein and zeaxanthin statu:
were associated with AMD in CAREDS,
adding to the body of evidence
supporting a protective role of lutein

AMD a nd and zeaxanthin in risk of AMD.
carotenoids

Studies of macula pigment optical
density show lower density in advanced
AMD and may be somewhat reversible
with supplementation.

AMD and
Carotenoids

HIGHER INTAKE OF LUTEIN/ZEAXANTHIN IS
ASSOCIATED WITH A REDUCEDRISK OF
ADVANCED AMD
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Dry Eye
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BE INTENTIONAL

* Be normally fed and
properly nourished

« Eat whole foods

» Avoid foods that are
inflammatory and alter
the gut

* Supplement
appropriately
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AMD and
Carotenoids

* Kale

+ Spinach

« Collards

« Turnip greens

« Potentially SUPPLEMENTABLE

* Wang et al InJ Mol Sci; 2018-
Inflammatory dry eye in germ free
mice.

+ More severe phenotype

+ When placed with healthy mice,
they eat each others’ feces

« Germ free mice improve

Inflammation and the gut as
pathways suggest a role for overall
nufrition.

« Sugar/Processed carbs

« Highly processes omega -
6 rich foods

« Glutens
« Alcohol
« INDIVIDUAL VARIABILITY

Dry Eye

Inflammatory in nature

+ Worse in auto-immune
disease

Worse in DM

Responds to anti-
inflammatory treatment

Role of gut in mice?
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Supplement

You cannot completely
overcome a bad diet, so

modify that to the extent
its possible
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ry Eye Inflammatory Cycle

Neuropeptide release

-

Instability

What to do?

* LIVEA GOOD LIFE-Ron Gross, MD
- Eatwel
« Getsome exercise

Omega-3 Carotenoids:

«lutein, zeaxanthin,
meso-zeaxanthin
* Variable bio-absorption

 Simply put, omega-6is
pro-inflammatory and
omega-3is anti-
inflammatory

* Highly-processed seed
oils are high in omega-6

* Seek high quality, third
party tested

*EPA and DHA


https://recommendor.blogspot.com/2012/12/carotenoid-foods-reduces-breast-cancer.html?m=0
https://creativecommons.org/licenses/by-nc-nd/3.0/
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Summary

* Modern life is DISCORDANT to our hunter-gatherer
genetics

« Rise of inflammatory diseases not found in paleolithic or
modern hunter-gatherer communities.

* Modern lifestyle encourages an over-fed sedentary state
« Over-fed state promotes insulin resistance and DM

« Pro-inflammatory foods may play arole in leaky gut, smalll
intestine bacteria over-growth and altered immune and
genetic signaling
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Summary

« Poor nutrition plays a role in DM, chronic inflammation,
and altered gut microbiome

» The impact of DM on modern eye care is significant

* There is a likely role of chronic inflammationin eye
diseases such as uveitis, AMD and dry eye

» We should advise our patients to be intentional: eat a
whole food diet and avoid sugar and junk food

» Consider supplementation



