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Lutein and zeaxanthin, dietary xanthophyll carotenoids abundantly present in green leafy yegd ot
maize, and other plant-derived sources,’ have emerged as critical bioactive compounds at the inferfieg B
nutrition and therapeutics. These pigments are selectively concentrated in the macular region off ot

Accepted 16 May 2026 human retina, where they enhance v1sualperf0rmance by filtering high-energy blue light and atems j;
Published Online 30 June 2026 v wamage. Quantitative assessments indicate that dietary supplementation (10-20 ngiafs
significantly elevates macular pigment optical density (MPOD) and improves visual acuity and cou
Keywords sensitivity in both healthy 'indiivi’duals"jéndfs'libjre'cts at risk of ocular degeneration. Beyond ocular he
Lutein _ accumulating evidence highlights their systemic protective effects mediated through antioxidanis.
Zeaxanthin anti-inflammatory mechanisms. In vifro and in vivo studies demonstrate that lutein and zeav
Macular pigment effectively scavenge reactive oxygen species. _redﬁce?lipid_pefbxidatiori.:(20-40%) and modulafc ¥
Antioxidant activity ' :

signaling pathways involved in inflammation and apoptosis. Clinical and epidemiological studies it L
report improvements in cognitive function, with enhanced memory and processing speed aSsocia.t?d‘ 5
increased serum carotenoid levels, Additionally, cardiometabolic benefits, including reductions it
oxidation and improved lipid profiles, have been documented. Recent technologiéal advancements' 1k
focused on enhancing bioavailability, whichis inherently limited due to their lipophilic nature. M
» liposomal encapsulation and microencapsulam:‘ti‘\is
ption and stability under gastrointestinal cor

. . 5 cation strategies and biofortification approaches are being expl o
improve dictary intake at (he population level, Despite these promising findings, challenges m:'u
including variability in bioavailability, lack of standardized dosage regimens, and limited long'"’"“dm:

. - . 2 i ) N cnﬂd
validation across dlvcr.s‘g populations, This review synthesizes current evidence on the hl.oc-hu
propertics, functional efficacy and emerging applications of lutein and zeaxanthin, empha‘stllﬂe.

d phurmaceuucnl domains, Collectively, these Cﬂf"fe"o’dh_ )-sﬁ’"
generation interventions aimed at promoting ocular, cognitive 3% !
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