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Effect of Long-Term Xanthophyll and Anthocyanin 
Supplementation on Lutein and ZeaxanthinSerum 
Concentrations and Macular Pigment Optical Density in 
Postmenopausal Women. 
Olmedilla-Alonso B1, Estévez-Santiago R2, Silván JM3, Sánchez-Prieto M4, de Pascual-Teresa S5. 

Xanthophylls (lutein, L; zeaxanthin, Z) and anthocyanins are often included in food supplements to 

improve ocular health. There are no dietary reference intakes for them. The aim was to assess the 

effects of L, Z and anthocyanin supplementation on short and long-term lutein status markers (serum 

concentration and macular pigment optical density (MPOD)). Seventy-two postmenopausal women 

were randomized into a parallel study of 8 months: Group A-anthocyanines (60 mg/day); Group X-

xanthophylls (6 mg L + 2 mg Z/day); Group X+A-anthocyanines (60 mg/day) + xanthophylls (6 mg L + 2 mg 

Z/day). At the beginning of the study, 4 and 8 month serum L and Z concentrations were determined 

(HPLC), as well as L, Z and anthocyanine dietary intake and MPOD (heterochromic flicker photometry). 

Baseline concentrations of L (0.35 ± 0.19 μmol/L), Z (0.11 ± 0.05 μmol/L), L+Z/cholesterol/triglycerides 

(0.07 ± 0.04 μmol/mmol) increased in Group X (2.8- and 1.6-fold in L and Z concentrations) and in group 

XA (2- and 1.4-fold in L and Z concentrations). MPOD (baseline: 0.32 ± 0.13 du) was not modified in any of 

the groups at the end of the study. There were no differences in the dietary intake of L+Z and 

anthocyanin at any point in time in any group. Supplementation of L and Z at a dietary level provoked an 

increase in their serum concentration that was not modified by simultaneous supplementation with 

anthocyanins. 
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Relation of Retinal and Serum Lutein and Zeaxanthin to White 
Matter Integrity in Older Adults: A Diffusion Tensor Imaging 
Study. 
Mewborn CM1, Terry DP1, Renzi-Hammond LM1, Hammond BR1, Miller LS1,2. 

OBJECTIVE: 

Lutein (L) and zeaxanthin (Z) are phytonutrients that accumulate in human brain tissue and positively 

impact cognition. Given their antioxidant and anti-inflammatory properties and their role in stabilizing 

cell membranes, L&Z may relate to measures of white matter integrity (WMI). 
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METHOD: 

The current study tested the relation of retinal (macular pigment optical density/MPOD) and blood 

serum concentrations of L&Z to WMI in community-dwelling older adults (n = 54) using diffusion tensor 

imaging (DTI). Younger adults (n = 38) were recruited as a control group to confirm age-related changes 

in WMI. A priori analyses focused on four regions of interest (ROIs-genu of the corpus callosum, 

cingulum, fornix, and uncinate fasciculus). Exploratory whole-brain analyses were also conducted. 

RESULTS: 

Consistent with previous literature, age group (young vs. old) negatively predicted WMI globally, in the 

genu, cingulum, and fornix (p < .001). ROI analysis in the older adult sample showed relations of MPOD 

and serum L&Z to better WMI in the uncinate fasciculus and cingulum (p < .05, FWE-corrected). Whole-

brain analysis suggested associations between L&Z and WMI in both anterior white matter tracts 

vulnerable to age-related decline and posterior tracts (p < .01, uncorrected). 

CONCLUSIONS: 

The current study is among the first to use neuroimaging to measure the relation of L&Z to brain 

structure in vivo. Results confirm previous findings that L&Z influence white matter integrity, 

particularly in regions vulnerable to age-related decline. The current study contributes to a growing 

literature investigating the relationship between diet and neural integrity by identifying white matter 

tracts that may be associated with modifiable dietary factors in older adults. 
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Effect of aggregation form on bioavailability of zeaxanthin in 
humans: a randomised cross-over study. 
Hempel J1, Fischer A1, Fischer M1, Högel J2, Bosy-Westphal A3, Carle R1, Schweiggert RM1. 

Carotenoid bioavailability from plant and animal food is highly variable depending on numerous factors 

such as the physical deposition form of carotenoids. As the carotenoid zeaxanthin is believed to play an 

important role in eye and brain health, we sought to compare the human bioavailability of an H-

aggregated with that of a J-aggregated deposition form of zeaxanthin encapsulated into identical 

formulation matrices. A randomised two-way cross-over study with sixteen participants was designed 

to compare the post-prandial bioavailability of an H-aggregated zeaxanthin and a J-

aggregated zeaxanthin dipalmitate formulation, both delivering 10 mg of free zeaxanthin. Carotenoid 

levels in TAG-rich lipoprotein fractions were analysed over 9·5 h after test meal consumption. 

Bioavailability from the J-aggregated formulation (AUC=55·9 nmol h/l) was 23 % higher than from the H-

aggregated one (AUC=45·5 nmol h/l), although being only marginally significant (P=0·064). Furthermore, 
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the same formulations were subjected to an internationally recognised in vitro digestion protocol to 

reveal potential strengths and weaknesses of simulated digestions. In agreement with our human 

study, liberation of zeaxanthin from the J-aggregated formulation into the simulated duodenal fluids 

was superior to that from the H-aggregated form. However, micellization rate (bioaccessibility) of the 

J-aggregated zeaxanthin dipalmitate was lower than that of the H-aggregated zeaxanthin, being 

contradictory to our in vivo results. An insufficient ester cleavage during simulated digestion was 

suggested to be the root cause for these observations. In brief, combining our in vitro and in vivo 

observations, the effect of the different aggregation forms on human bioavailability was lower than 

expected. 
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Effects of a Lutein and Zeaxanthin Intervention on Cognitive 
Function: A Randomized, Double-Masked, Placebo-Controlled 
Trial of Younger Healthy Adults. 
Renzi-Hammond LM1,2, Bovier ER3,4, Fletcher LM5, Miller LS6, Mewborn CM7, Lindbergh CA8, Baxter 
JH9, Hammond BR10. 

Background: Past studies have suggested that higher lutein (L) and zeaxanthin (Z) levels in serum and in 

the central nervous system (as quantified by measuring macular pigment optical density, MPOD) are 

related to improved cognitive function in older adults. Very few studies have addressed the issue of 

xanthophylls and cognitive function in younger adults, and no controlled trials have been conducted to 

date to determine whether or not supplementation with L + Z can change cognitive function in this 

population.  

Objective: The purpose of this study was to determine whether or not supplementation with L + Z could 

improve cognitive function in young (age 18-30), healthy adults.  

Design: A randomized, double-masked, placebo-controlled trial design was used. Fifty-one young, 

healthy subjects were recruited as part of a larger study on xanthophylls and cognitive function. 

Subjects were randomized into active supplement (n = 37) and placebo groups (n = 14). MPOD was 

measured psychophysically using customized heterochromatic flicker photometry. Cognitive function 

was measured using the CNS Vital Signs testing platform. MPOD and cognitive function were measured 

every four months for a full year of supplementation. 

Results: Supplementation increased MPOD significantly over the course of the year, vs. placebo (p < 

0.001). Daily supplementation with L + Z and increases in MPOD resulted in significant improvements in 
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spatial memory (p < 0.04), reasoning ability (p < 0.05) and complex attention (p < 0.04), above and 

beyond improvements due to practice effects.  

Conclusions: Supplementation with L + Z improves CNS xanthophyll levels and cognitive function in 

young, healthy adults. Magnitudes of effects are similar to previous work reporting correlations 

between MPOD and cognition in other populations. 
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