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Abstract

Background and Obijective: Stress management in aquaculture is a critical challenge due to its adverse
effects on aquatic organisms&#39; growth, reproduction, and immunity. Curcumin, a natural bioactive
compound with antioxidant, anti inflammatory, and antibacterial properties, has emerged as a promising
approach to mitigate the negative impacts of stress in aquatic species. This study aims to
comprehensively investigate the effects of curcumin in stress management within aquaculture.
Methods: This study is a systematic review designed according to the PRISMA 2009protocol. Relevant
articles were retrieved from databases such as PubMed Google Scholar, and ScienceDirect using
keywords including “curcumin,” “aquatic organisms,” “stress regulation,” and “antioxidant.” After
screening, 14 studies were selected for in-depth analysis Results: The findings indicated that curcumin
has positive effects in alleviating stress caused by various factors, including oxidative stress, ammonia
toxicity thermal stress, and high stocking densities in aquatic organisms. Curcumin enhances the activity
of antioxidant enzymes (SOD, CAT, GPx) and reduces oxidative stress markers such as MDA and ROS,
thereby improving immune function and reducing cellular and tissue damage in aquatic species.
Furthermore, curcumin exerts its protective effects through molecular pathways associated with
inflammation and stress, such as NF-kB and Nrf2. Curcumin, as a natural dietary supplement,
demonstrates significant potential in stress management and in improving the health and performance
of aquatic organisms. However, further research is required to optimize its application

including determining effective dosages, enhancing bioavailability, and assessing its impact across
different marine species. These findings can contribute to the advancement of aquaculture and the
improvement of aquatic animal welfare andquality
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