The Effect of Seasonal Variations on Concentrations of Lutein and Zeaxanthin
In the Diet, Blood, and Retinal Tissue

Introduction Review of Literature
. Evaluate seasonal variations in MPD while accounting for:

LUteln and Zeaxanth|n ProgreSSK_)n Through The BOdy 1) Confounding variables (age, sex, BMI, blood lipids, dietary intakes)

2) Possible effects of sunlight on MPD

. Naturally occurring carotenoids | Gy = T :;"'e‘" i:f%zs/ . Are increased dietary intakes of L/ Z needed during certain times of
eaxanthin 25% )
- Green, leafy vegetables e - the year®
_ Brightly colored fruits « - . Should seasonal timing be accounted for when designing L/Z

. Major components of the human retina (Bone et al., 1985) studies?

- Measured via macular pigment density (Snodderly et al., 2004) - Most effective method of measuring L/Z intake?

. Blue light filters
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. Antioxidants

Research Questions

1-3) How do concentrations of (1) dietary L/Z intake, (2) serum L/Z,

- Inhibit free radical damage and decreases oxidative stress . Lutein may influence early maturation of the retina (Hammod, 2008) (3) MPD change with seasonal variations?
0 0 Kaplan-Meier Probability of Progression | Comparison With Placebo Reduction in . .
(DiMascio, 1991) . Carotenoid supplementation may improve vision/ visual performance p P brogresion to Advanced AMD 4) Does the correlation between measures of L/Z status change with
Rate n Hazard ratio Cl P
. May help further reduce the risk of late Age-Related Macular Degeneration — — (ange) 2l season?
Lutein concentrates in the retina to help protect (Age-Related Eye Disease Study Research Group, 2013) e andzeaantin | 2% | 468 eyesof 39 paricpancs | 090 w0710 |12 5) Does the variability of data differ among measures of L/Z status?
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H1) Dietary L/Z will be lowest in winter and highest in the summer.

SeaSOnal Va rlathnS |n BIOOd Llpld Levels H2) Serum L/Z concentrations will be highest in the winter (high blood

lipids) and lowest in the summer (low blood lipids).
H3) MPD concentrations will be highest in the winter (high blood

. L and Z are found exclusively on lipoproteins

1. Absorbing potentially damaging light 2. Protecting against oxidative damage . Mean serum ||p|d values peak in the winter and trough in the summer
https://nightnursenation.com/infant-nutrition/similac-preterm-infant-formulas - L i g ht e Xp O S u re
- Plasma volumes (Ockene et al., 2004)

lipids) and lowest in the summer (low blood lipids).

H4) The correlation between measures of L/Z status will differ among

: _ . seasons due to seasonal differences in intakes and the times
- Hormones, lipoprotein lipase activity (Donahoo et al., 2004)

. : : . : : : : : : required for dietary L/Z to be taken up into the serum and macula.
. Seasonal variations in certain chronic diseases associated with high cholesterol and triglyceride levels (Marti-Solder et al., 2014; Hopstock et al., 2013)

HS5) Dietary L/Z data, followed by serum L/Z data, and MPD data.



Conclusions

Methods Results

. Time of the year in which studies are conducted should not be
a concern for study design (Nolan et al., 20006)

. Proposed possible mechanisms for spring and summer diet/
serum relationship and fall and winter serum./ MPD

Overview

. Three measures of L/Z intake: diet, serum, eye

Relationships Between Confounding Effect of Daylength/ Seasonal Variations

on Diet (Q1), Serum (Q2), and MPD (Q3)

Information on what factors to correct for in statistical analysis . No significant differences
LZQ: HDL
Serum L/Z: BMI, Total Chol

Variables and Measures of L/Z Status

. Data grouped into four seasons: winter, spring, summer, fall
. Analysis via one-way ANOVA or ANCOVA

relationship

. MPD should be used in as primary measure of L/Z in studies
(Hammond BR et al., 1997)

Table S. Effect of Daylength Differences on Diet, Serum, and MPD

Subject Characteristics
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Relationship Among Measures of L/Z Status By Season (Q4)

Serum L/Z

. Measure of L/Z in blood tissues

LZQ significantly correlated with serum L/Z during the spring and summer

. Standard lipid extraction measures

MPD significantly correlated with serum L/Z during the winter and fall
Spring and summer: strong diet/ serum relationship due to more bioavailable food choices being made

- Blood samples centrifuged to obtain serum

. Reverse-Phase High Performance Lipid Chromatography (HPLC)
Analysis

Fall and winter: subsequent improved serum/ MPD relationship reflects the time required for the uptake of dietary L/Z into the circulation for

- L and Z quantified by determining peak areas in HLPC eventual incorporation into the macula

Table 7. Seasonal Differences in Correlations between Diet, Serum, and Macular Pigment

chromatograms
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0.6566

¥

0.9414 19 0.28 0.2456 | 28

*Significant correlation (p<0.05)

Macular Pigment Density (MPD)

. Non-invasive measure of L and Z in retinal tissue

. Heterochromatic flicker photometry (HFP) (Snodderly et al., 2004)

. LZQ had the highest variability (day to day)
. Serum L/Z was less varied (week to week)

- Small test field superimposed on blue background LZQ/ Serum/ MPD

- Alternates between wavelength absorbed by MP (blue) and . MPD had the lowest variability (month to month)

reference wavelength (green) —> flickering light
- Amount bluish light required to produce flicker null = measure of
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