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Abstract: Background: Glutathione is an endogenous tripeptide with well-established antioxidant and detoxifying properties. In recent 

years, it has gained widespread popularity as a cosmetic skin-lightening agent, particularly in Asian and African countries, despite limited 

scientific evidence supporting its efficacy and safety. Objective: This review critically evaluates the pharmacological rationale, clinical 

evidence, safety profile, and ethical and regulatory concerns related to glutathione use for skin lightening. Methods: A narrative review 

of experimental studies, clinical trials, systematic reviews, and regulatory advisories was conducted to assess glutathione’s mechanisms of 

action in melanogenesis and outcomes following oral, topical, and parenteral administration. Results: Glutathione demonstrates plausible 

ant melanogenic mechanisms through tyrosinase inhibition, antioxidant activity, and modulation of melanin synthesis pathways. Oral and 

topical formulations show modest and inconsistent skin-lightening effects with acceptable short-term safety. In contrast, intravenous 

glutathione lacks robust clinical evidence and is associated with serious adverse effects. Conclusions: Current evidence does not support 

the routine use of glutathione as a primary skin-lightening agent. Parenteral administration poses significant risks and should be 

discouraged. Well-designed randomized controlled trials are required to establish efficacy, standardized dosing, and long-term safety. 
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1. Introduction 
 

Human skin colour is determined primarily by the synthesis, 

type, and distribution of melanin produced by melanocytes 

and transferred to keratinocytes. Melanogenesis is a tightly 

regulated process occurring within melanosomes and 

involving multiple enzymatic and signalling pathways that 

provide photoprotection and maintain cutaneous homeostasis 

[1-5] 

 

Conventional depigmenting agents such as hydroquinone, 

topical corticosteroids, and mercury-containing compounds 

have demonstrated clinical efficacy but are associated with 

significant adverse effects, including exogenous ochronosis, 

skin atrophy, and systemic toxicity [6-7]. These limitations 

have led to increased interest in alternative agents perceived 

as safer or more “natural.” 

 

Sociocultural perceptions linking lighter skin tone with 

beauty, social mobility, and economic advantage have 

contributed to the widespread and often unregulated use of 

skin-lightening products, particularly in low- and middle-

income countries [8-9] In this context, glutathione- an 

endogenous antioxidant used therapeutically in hepatic and 

oxidative stress-related disorders- has gained popularity for 

off-label cosmetic use. 

 

Despite its growing demand, the clinical evidence supporting 

glutathione’s efficacy and safety for skin lightening remains 

limited and inconsistent. This review critically examines the 

pharmacological basis, clinical outcomes, safety concerns, 

and ethical and regulatory implications of glutathione use for 

skin lightening. 

 

2. Review 
 

2.1 Biochemistry and Pharmacology of Glutathione 

 

Glutathione is a tripeptide composed of glutamate, cysteine, 

and glycine, predominantly present in its reduced form 

(GSH). It plays a central role in cellular redox regulation, 

antioxidant Défense, and detoxification through enzymatic 

pathways involving glutathione peroxidase and glutathione-

S-transferase². 

 

Oral glutathione has limited bioavailability due to 

degradation by γ-glutamyl transferase in the gastrointestinal 

tract [10]. Topical formulations face challenges related to 

molecular stability and skin penetration, whereas intravenous 

administration bypasses first-pass metabolism but introduces 

significant systemic risks, particularly when used outside 

approved medical indications¹. 

 

2.2 Proposed Mechanisms of Skin Lightening 

 

The pharmacological mechanisms by which glutathione 

may influence pigmentation are summarized in Table 1. 

 

Tyrosinase Inhibition 

Tyrosinase is the rate-limiting enzyme in melanin synthesis. 

Glutathione may inhibit tyrosinase activity directly or 

indirectly by reducing oxidative intermediates required for 

enzyme activation [11,12]. 
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Modulation of Melanin Type 

Melanin synthesis produces eumelanin and pheomelanin. 

Increased intracellular cysteine levels promoted by 

glutathione may favor pheomelanin production, resulting in a 

lighter skin appearance [2,3] 

 

Antioxidant and Anti-inflammatory Effects 

Oxidative stress and inflammatory mediators stimulate 

melanocyte activity. By reducing reactive oxygen species and 

inflammation, glutathione may indirectly suppress 

melanogenesis and ultraviolet-induced hyperpigmentation 

[17-19] 

 

Effects on Melanocyte Signalling 

Experimental studies suggest that glutathione may influence 

melanocyte proliferation and intracellular signalling 

pathways; however, these effects are not fully elucidated [4] 

 

Table 1: Proposed Pharmacological Mechanisms of Glutathione in Skin Lightening 
Mechanism Pharmacological Basis Proposed Effect on Pigmentation 

Tyrosinase inhibition 
Reduction of oxidative intermediates 

required for tyrosinase activation 
Decreased melanin synthesis 

Modulation of melanin type 
Increased intracellular cysteine favors 

pheomelanin over eumelanin 
Lighter skin tone appearance 

Antioxidant activity 
Scavenging of reactive oxygen species and 

redox homeostasis 

Indirect suppression of melanocyte 

stimulation 

Anti-inflammatory effects 
Reduction of inflammatory mediators 

influencing melanocyte activity 

Prevention of UV-induced 

hyperpigmentation 

Melanocyte signaling modulation 
Possible influence on melanocyte 

proliferation and signaling pathways 

Altered melanogenesis (mechanism 

not fully elucidated) 

 

Clinical Evidence for Skin-Lightening Effects 

 

Clinical studies evaluating glutathione for skin lightening 

are summarized in Table 2. 

 

Oral Glutathione 

Randomized and observational studies using oral glutathione 

(250–500 mg/day) demonstrate mild and variable reductions 

in melanin index. Systematic reviews conclude that cosmetic 

benefits are modest and inconsistent, with significant inter-

individual variability [10,13-15] 

 

 

Topical Glutathione 

Topical glutathione formulations have shown improvement in 

pigmentation parameters and melasma severity in small 

clinical trials. However, short study duration, small sample 

size, and lack of standardized formulations limit the 

generalizability of these findings [7,16] 

 

Intravenous Glutathione 

Despite widespread aesthetic use, intravenous glutathione 

lacks evidence from randomized controlled trials. Case 

reports and regulatory advisories document adverse effects, 

including hypersensitivity reactions, renal dysfunction, and 

electrolyte imbalance [1,20,21] 

 

Table 2: Summary of Clinical Studies Evaluating Glutathione for Skin Lightening 
Route of 

Administration 
Study Type Dose / Formulation Key Findings Limitations 

Oral 
Randomized and observational 

studies 
250–500 mg/day 

Mild reduction in melanin index 

and cosmetic lightening 

Variable response; limited 

bioavailability 

Topical 
Open-label and small 

controlled trials 

Glutathione-containing 

creams 

Improvement in melasma severity 

and pigmentation scores 

Small sample size; short 

duration 

Intravenous 
Case reports and observational 

use 
Non-standardized dosing 

No high-quality evidence of 

efficacy 

Significant safety concerns; 

no RCTs 

 

Safety Considerations 

Adverse effects associated with glutathione use are 

summarized in Table 3. 

Oral glutathione is generally well tolerated, with occasional 

gastrointestinal complaints [2,13]. Topical use may cause 

contact dermatitis or irritation, particularly with prolonged or 

unsupervised application [7,18]. 

 

In contrast, intravenous glutathione poses significant risks, 

including anaphylaxis, Stevens–Johnson syndrome, renal 

impairment, and unknown long-term systemic effects [1, 20, 

21]. The absence of standardized dosing and regulatory 

approval further increases safety concerns. 

 

 

 

 

Table 3: Adverse Effects and Safety Concerns Associated 

with Glutathione Use 
Route Reported Adverse Effects Safety Assessment 

Oral 
Nausea, abdominal 

discomfort, bloating 

Generally well 

tolerated 

Topical 
Contact dermatitis, local 

irritation 

Acceptable safety 

with supervised use 

Intravenous 

Anaphylaxis, Stevens–

Johnson syndrome, renal 

dysfunction, electrolyte 

imbalance 

High risk; not 

recommended for 

cosmetic use 

 

Regulatory and Ethical Concerns 

Regulatory authorities in several countries have issued 

warnings against the cosmetic use of injectable glutathione. 

The Philippine Food and Drug Administration explicitly 

discourages its use for skin whitening due to lack of evidence 

and safety concerns [20]. International health bodies similarly 
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emphasize the absence of scientific justification for cosmetic 

glutathione use [21]. 

 

Ethically, the promotion of skin-lightening agents reinforces 

colourism and sociocultural bias. Misleading advertising, off-

label commercialization, and inadequate consumer awareness 

raise significant public health concerns [8,9]. 

 

3. Discussion 
 

Although glutathione demonstrates biologically plausible 

mechanisms capable of influencing melanogenesis, current 

clinical evidence does not support its widespread use as a 

primary skin-lightening agent. Oral and topical preparations 

may offer limited cosmetic benefit with relatively acceptable 

safety profiles; however, intravenous administration lacks 

scientific justification and poses unacceptable risks. 

 

From a pharmacological perspective, glutathione should be 

regarded primarily as an antioxidant adjunct rather than a 

depigmenting therapy. Rational prescribing, patient 

education, and stricter regulatory oversight are essential to 

prevent misuse and protect public health. 

 

4. Conclusions 
 

The growing cosmetic use of glutathione for skin lightening 

reflects consumer demand rather than evidence-based 

medicine. While oral and topical formulations may induce 

mild pigmentation changes, intravenous glutathione is 

unsupported by robust clinical evidence and associated with 

serious safety concerns. Large-scale, well-designed 

randomized controlled trials are urgently required to establish 

efficacy, standardized dosing, and long-term safety before 

glutathione can be recommended for dermatological or 

cosmetic use. 
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