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Tea Tree

Tea tree (Melaleuca alternifolia) is a small tree native to Australia and widely used for its pharmacological properties. Its essential oil exhibits

broad antibacterial, antiviral, antifungal, and antiparasitic activities (Carson et al., 2000).

The aromatic properties of essential oils (EOs) make them popular in perfumery, agriculture, food industry, and cosmetics. Tea tree oil
(TTO), obtained from the leaves of Melaleuca alternifolia, is an EO that possesses antimicrobial properties against a broad range of
microorganisms, making it useful in treating dermatological disorders. Its ability to combat resistance development is minimal. Monoterpenes,
sesquiterpenes, and their alcohols are among the components of tea tree oil that contribute to its various activities, such as analgesic, antiviral,
antibacterial, antifungal, antiprotozoal, anti-inflammatory, antioxidant, and anticancer properties. In comparison to conventional drugs, tea
tree oil has been shown to overcome bactetial species' resistance development. However, its hydrophobic nature, volatility, and sensitivity to
light, air, and temperature present formulation scientists with challenges in delivering it effectively. Tea tree oil is a natural, safe, and effective

agent, according to reports. (Yadav et al., 2017)

Tea tree oil is probably best known for its antibacterial activity. The study by Cox et al. (2001) suggests that tea tree oil has antimicrobial
propetties, affecting the viability, respiration, and membrane integtity of E. coli, Staphauteus, and C. albicans. Despite similar MIC/MBC
values, the microorganisms exhibited differences in their susceptibility to tea tree oil. E. coli was the most susceptible, followed by C. albicans
and then Staph. aureus. This mode of action is similar to other broad-spectrum disinfectants and preservatives that target microbial

membranes.

A study by Koh et al. (2002)provides evidence that tea tree oil may have anti<inflammatory effects in reducing experimentally
induced skin inflammation in humans. TTO contains water-soluble components, including terpinen-4-ol, which has been shown
to suppress the production of inflammatory mediators by activated human monocytes. This includes the suppression of cytokines
like tumor necrosis factor a (TNF-a), as well as.interleukins and prostaglandin E,. The study also suggests that TTO may enable
neutrophils to be fully active in acute inflammatory responses, eliminating foreign antigens while suppressing monocyte
production of superoxide and inflammatory mediators. This mechanism may prevent oxidative damage and the activation of other

cells seen in more chronic inflammatory conditions.
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