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Lutein, Zeaxanthin, &
Mesozeaxanthin

Carotenoids

Pigments that give fruits and vegetables |

their color
Exceptional antioxidants
* Xanthophyll carotenoids capable of
triplet excitation transfer
¢ Can quench free-radical oxygen;
regenerate
Lutein, zeaxanthin, and mesozeaxanthin
appear yellow-orange...absorb harmful
blue light (see figure on right)
Combine to form “maecular pigment” in
the'retina .
Obtained from DIET ONLY (MZalso
converted from L in retina [JohnSon
et al. 2005])

Macula lutea (“yellow spot”)

* MPOD ranges from 0.to 1.65 OD
« (Can reach extremelyshigh concentration
* \The average"American does not:consime enough
leafy-greens {e.g. kale,'spinach, broccoli) to raise
MPOD o meaningful levels (NHANES, 2013-2014).
* Average Afnerican = 0.30 MPOD
* Sigmificantly improved ocular health / visual
performafice seen at values of 0.70 and beyond
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Original

Dietary Carotenoids, Vitamins A, C,
and E, and Advanced Age-Related
Macular Degeneration

Healthy Lifestyles Related to Subsequent Prevalence
of Age-Related Macular Degeneration

Macular pigment spatial profile

©

Contrast sensitivity: before &
after 24 mos. supplementation

Spatial Frequency (cpd)

Same patient as before, magnified 2013 photo
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Same patient as before, magnified 2015 photo
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L, Z, and MZ 22 mg / day

Fovea (2% Retina)

Macular pigment optical density

Data from Stringham et al. (2016)
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Critical flicker fusion

Middle (0.21-040)  High (0.41-0.81)

MPOD level

Discomfort rating
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5 degree area-averaged macular pigment level
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Photostress recovery time (sec)
n

from taingham & Hommond (2007)
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MPOD (30" eccentricity)

from sringhom et al. 2016

PSR time (msec)

PSR measure number
Fig. 5 PSR “fatigue functions" at baseline for four subjects with
different MPOD. Functions fit with B-spline interpolation. See text
for explanation
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drusen >125 pm

High Definition Images: HD Radial oD @[O0 0s

Longi: 5 mm

Dark Adaptation Test Results

DOB:01-27-1951; Patent 1D: 40127

Test Eye: Right
Test Dote: 10-18-2018 1033
1 67

seten

Rod Intercep! is 4.36 minutes.
Fixation Emor Rate is 0%.

Comments: AMD Macuhealth for 11

Visual
Function

Early intervention

Fast Progression

Late intervention

Visual disability

Birth

Lifetime

t
Death
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score (6 months)

Change in
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Paoled active supplement groups

s s
TNF-a 5.39pg/mL 221 5.66pg/ mL 2.44
-6 4.6pg/mL 187 4.452pg/mL 1.9%
1B assapg/me | 054 pg/me | o6
Aoc 0103 [ osspg/mes | oan
Lutein o111 | xzspg/met | o6sa
Zeaxanthinisomers | o0sus/m | 0025 0131
Placebo group
TNF-a a9apg/ mL 189 5.54pg/ mL 21
-6 5.53pg/mL 217 5.64pg/ mL 242
I-18 0.529pg/ mL 0.44 0.476 pg / mL 071
AoC 0.577 pg/ mL. 0174 0.568 pg / mL. 0.166
Lutein 0.237pg/ mL. 0.141 0.222pg /mL. 0.132
Zeaxanthin isomers 0.052 g/ mL. 0.034 0.050 ug / mL. 0.055

Measure | BONE 6 18 ™E-a Aoc Lutein | Zeaxanthin | MPOD
BONF 1
s 0,094 1
L1 047 0.26° 1
™Ea 1 0138 0,084 1
AOC o 019 0.283* 0.116 1
weein || n3e 01 osi* | o2 079 1
MPOD om* 0077 03 01 0.43* 62* 66 1 |

L, Z, & MZ: Found Thro

Craft et al,2004; Johnson, 2013,

t Brain Tissue, in areas requiring high performance

Frontal lobe
Temporal lobe
Hippocampus

Occipital cortex
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Normal  Subjective memory complaints mci
Cognitive Status
» New trial ghows promise for limiting prégréssion of AD
Nutritional Intervention to Prevent
Alzheimer’s Disease: Potential Benefits 18-mghth study
T of Xanthophyll Carotenoids and Omega-3
T Farthy Adcils Conasined Patigfts with mild, mederate, and severe ADWere
e et supplemented daily With:
¢ 22 mg total L, Z{Fermulation 1) or
. i ¢ 22 mg total L, Z combined with 1 g fish eil (430 mg
E DHA; Formulation 2)
£
g Serum carotenoid concentration Increases were
st significantly greater for Formulation 2 compared to
e Formulation 1 (p < 0.05)
sl « DHA promotes enhanced absorption
e b Progression of AD was less for this group (p $0.003)
* Caregivers reported functional benefits jin

Group

memery, sight, and mood
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X 10 USA
adult levels

Image: www.boston.com
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Conclusions
The'macular garotenoids have'benefits fo

Qeular / visual development
Visual health and performance

Phase Il (epigenetic) effects_

Cognitive health-and performance
*1- Across the lifespan
*  May prolong onset of age-rela‘ted cognitive decline
* May preserve function in midst of disease

-..0h,"and relatively high MPOD.€an help reduce therisk of / slewsthe progression of AMD!

*All of these effects can facilitate a conversation about nutrition with patients*
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