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Abstract
Hyperpigmentation is a common condition affecting all ethnicities, in particular those with darker skin tones. Current treatment interventions are topical hydroquinone and oral tranexamic acid. Due to their potential interaction with melanin production, glutathione, vitamin C have been studied as potential interventions for this condition and also as a cosmetic skin lightening therapy. Whether these are successful interventions on their own is inconclusive. This case study explores combined glutathione and vitamin C, intravenous injection and observes the skin, following an eight-week protocol.
Although firm findings cannot be ascertained from this study, a perceived effect is noted, with no reported adverse events, and further study would be required.
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Introduction
Melanocytes, in the skin’s basal epidermal layer, produce melanin, the pigment responsible for producing skin colour and providing photoprotective protection to the skin.1 Melanogenesis occurs in organelles, within the melanocytes, called melanosomes where dopaquinone is formed when tyrosinase oxidises tyrosine as the first step to forming both eumelanin (brown) and pheomelanin (red) pigments.2 Melanin production, induced by the sun’s ultraviolet (UV) results in the production of reactive oxygen species (ROS).1
Hyperpigmentation, or melasma, of the skin, is a local and acquired hypermelanosis of the skin. It a common condition affecting all ethnicities, however epidemiological studies report higher prevalence in higher pigmented phenotypes.3 The aetiology of this condition is still not fully determined.4 Hyperpigmentation often appear as brown maclules of the face, often affecting quality of life, even in individuals with a small area of pigmentation.5 Hypermelanosis is not fully understood, however it could occur following excessive inflammation to the skin, or from an inability to successfully clear ROS’s, built up from melanin production.1
Gold standard treatment of hyperpigmentation has been topical hydroquinone, but this has been superseded by tranexamic acid (TA), in recent years, following clinical trials that have revealed its effectiveness and safety for treating the condition.5
Glutathione and vitamin C both play a role in melanin production, in different ways and therefore could provide a potential intervention for treating this condition. Glutathione is thought to play a potential role in changing skin colour because in its reduced form it is essential for pheomelanin formation, mediating the switch from eumelanin production to pheomelanin production.6 Reduced glutathione (GSH) is also thought to bind to the copper containing active site of tyrosinase, therefore proposing that glutathione could also inhibit melanin production, via this method.6 Despite these potential mechanisms of action, glutathione’s efficacy for skin lightening skin colour or for improving hyperpigmentation conditions is not proven.
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