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OPINION

Obesity is well-known as a chronic multifactorial disease 
with significant health impacts, showing-up metabolic disorders, 
cardiovascular disease, type 2 diabetes, certain cancers, weakened 
quality of life, and significant economic burden on health systems 
worldwide. Although, lifestyle change, pharmacotherapy, and surgery, 
which constitute a traditional therapeutic approach, and are effective 
but certainly limited by adherence, side effects, cost, and long-term 
sustainability in managing the obesity. 

Advancing the understanding of obesity, xanthophylls, a class of 
oxygenated carotenoids abundant in plants, algae, and vegetables have 
arisen as promising natural agents with potential anti-obesity effects. But 
the question which knocks is do they truly represent the “future” of obesity 
therapy? With obesity being a multifactorial disorder. The scientific 
evidence available over a large database is exciting but variegated.

WHY XANTHOPHYLLS MATTER SO MUCH?

Xanthophylls are pigmented compounds (e.g., lutein, zeaxanthin, 
fucoxanthin, astaxanthin, beta-cryptoxanthin) found in many fruits, 
vegetables, and algae [1]. They are documented for powerful antioxidant 
and anti-inflammatory properties (which could mitigate oxidative 
stress and chronic inflammation, the central drivers of adipose tissue 
dysfunction), modulation of lipid metabolism (including regulation of 
transcription factors (e.g., PPARγ, SIRT1), enhanced lipid oxidation, 
and increased energy expenditure), and effects on cellular signaling 
pathways (that are increasingly recognized as important regulators of 
body weight and energy homeostasis [2]) that may traverse with obesity 
pathophysiology thus justifying focus on xanthophylls as candidates for 
obesity therapy.

IMPACT OF EVIDENCE FROM HUMAN STUDIES

Though a large portion of the work to date is preclinical (animal, 
cellular), several human studies hint at beneficial effects of xanthophyll 
supplementation. A randomized, double-blind, placebo-controlled trial 
found that daily intake of paprika xanthophylls (9 mg) for 12 weeks 
significantly reduced visceral and total abdominal fat, subcutaneous 

fat, and BMI compared with placebo in overweight volunteers. Total 
and LDL cholesterol also decreased, with no reported adverse effects 
[3]. In another study, a 16-week trial among obese premenopausal 
women (with non-alcoholic fatty liver disease), a formulation containing 
fucoxanthin combined with pomegranate seed oil led to statistically 
significant reductions in body weight, waist circumference, body fat, liver 
fat, triglycerides, and inflammatory markers, and even increased resting 
energy expenditure compared to placebo [4]. The above studies although 
limited in scale demonstrate that xanthophyll-based formulations can 
safely influence obesity-related parameters in humans. 

Several Preclinical models provide further promising results, such 
as Fucoxanthin, which has been shown to induce uncoupling protein 1 
(UCP1) expression in white adipose tissue, promoting lipid oxidation 
and thermogenesis, a desirable target for anti-obesity drugs [5]. Other 
xanthophylls (e.g., lutein, zeaxanthin, neoxanthin, beta-cryptoxanthin) 
have shown to reduce adipocyte differentiation and lipid accumulation 
in cell models by activating pathways linked to energy metabolism and 
adipocyte browning [6]. Studies on Carotenoids, including xanthophylls, 
have modulated the gut microbiome, which is increasingly implicated 
in obesity through effects on energy harvest, inflammation, and 
metabolic health [7]. Despite of large body of evidence on the positive 
effect of xanthophylls in the obesity management, it is premature to call 
xanthophylls the future of obesity therapy, for the reasons that, firstly, 
most human studies reported so far are small, short-term, or incorporate 
complex supplement combinations (e.g., fucoxanthin + pomegranate 
seed oil). There remains a lack of large, well-powered clinical studies 
isolating xanthophyll effects on hard clinical endpoints like sustained 
weight loss, metabolic outcomes, or morbidity/mortality. Secondly, 
Xanthophylls’ absorption and metabolic fate vary greatly between 
individuals, influenced by factors like dietary fat, gut microbiota, and 
genetic differences, thus further complicating standardized dosing and 
effectiveness in diverse populations. Thirdly, even where benefits are 
shown, the magnitude of weight or fat reduction is generally modest 
compared to lifestyle or pharmacological interventions. 

In my opinion, although Xanthophylls, with their antioxidant capacity, 
metabolic effects, and safety profile prove as promising candidates for 
adjunctive roles in obesity management, calling xanthophylls “the future” 
of obesity therapy overstates current evidence. They are likely to be part 
of a multifaceted strategy, potentially enhancing the dietary patterns 
rich in carotenoid-containing foods (e.g., leafy greens, sea vegetables, 
and colorful produce), supplement regimens targeting metabolic health 
and combined lifestyle and pharmacological treatments. Further, larger, 
rigorous human trials, dose-optimization research, and long-term 
safety data will determine whether xanthophylls can become promising 
adjuncts or not to clinically validated therapies.
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