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Health Benefit of Seaweed Antioxidants: Protection against
Oxidative Stress in Obesity and Its Impact on Metabolic Syndrome
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Obesity is a condition associated with oxidative stress and reduced antioxidant status. The
oxidative damage plays a key role in the development of obesity-related diseases such as insulin
resistance, type 2 diabetes mellitus and other metabolic disorders. Epidemiological studies have
indicated that fruit and vegetables, and dietary antioxidants may prevent chronic diseases,
potentially by affecting mechanism involved in pathogenic conditions such as oxidative stress and
inflammation. It was, therefore, hypothesised that a supplementation of dietary seaweed
antioxidants might act beneficially on the antioxidant status, metabolic control, oxidative stress and
inflammation of obese conditions. Thus, in this study, antioxidants were extracted from brown
seaweeds and examined the activity of each compound in vitro system. In vivo activity was also
investigated using two types of obese-model mouse, namely, a high-fat/high-sucrose diet-induced
obese C57BL/6J mouse and a spontaneous obese/diabetic KK-4” mouse.

The results of the studies show that high antioxidant activity of seaweed extract was drived in
vitro system not only from the high content of polyphenols, but also from the occurence of
fucoxanthin. The synergy in the antioxidant activity of the combination of seaweed polyphenols
and fucoxanthin was also demonstrated. On the other hand, in vivo system, fucoxanthin exhibited
antioxidant activity, while the less contribution of seaweed polyphenols was observed. It is clear
that seaweed polyphenols have antioxidant activity; however, the evaluation of the effects exerted
in vitro gives several problems mainly due to the complexity of animal body and to the lower
bioavailability. These findings show that fucoxanthin is the main component of brown seaweed
antioxidants in vivo.

NADPH oxidases (Nox) are known as a major source of extra-mitochondrial ROS and may
contribute to the oxidative stress observed in glucolipotoxicity mice. The supplementation of
fucoxanthin-rich fraction (FF) as well as purified fucoxanthin significantly suppressed the
up-regulation of Nox subunits, the cytosolic p47°"* and p67°"* and membrane-associated gp91°Pie
in WAT. The antioxidant defense includes dietary and endogenous antioxidants and involves
complex interactions between them. FF attenuated the down-regulation of antioxidant enzyme such
as SOD and catalase in WAT and in liver in high-fat/high-sucrose diet-induced obese C57BL/6J
mice; however, no modulation was found when purified fucoxanthin fed to spontaneous
obese/diabetic KK-A" mice. SOD converts superoxide anions to hydrogen peroxide (H>0,) and
H;0; can be rapidly removed by catalase, the major H,O; detoxifying enzyme. Release of H;0;
from WAT of mice fed FF was lower than that of control mice. FF and purified fucoxanthin reduced
the lipid hydroperoxide levels in both liver and WAT lipids of mice. Increase ROS in WAT is known
to induce dysregulation of adipocytokine production. FF and purified fucoxanthin suppressed the
up-regulation of TNF-a and MCP-1. Increase in ROS production in WAT leads to elevation of
systemic oxidative stress, represented by increase in H,O; level in obese mice compare to lean
mice. However, the increase in H>O, was suppressed by FF and purified fucoxanthin.

This study provides evidence that seaweed antioxidants supplementation, particularly
fucoxanthin, provides remarkable beneficial effect by increase antioxidant status in vive and
improves the metabolic disorders induced by the increase in the oxidative stress in obese condition.
Fucoxanthin exerts its effects through antioxidant defense mechanisms via inhibition of ROS
generation based on the modulation of Nox gene expression.
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