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social media Trends.

The increased demand for skin-lightening products has drawn attention to
glutathione, a tripeptide, an antioxidant, and a regulator of melanogenesis that could
be a safer alternative to the conventional agents. Topical formulations offer good-
level melanin depression and skin texture amelioration with different levels of
sustainability. Though fast-acting, intravenous glutathione is linked with severe
safety effects such as anaphylaxis and hepatotoxicity, which are further worsened by
the absence of standard dosing guidelines. This is a narrative review of clinical
evidence in Aspects of Glutathione Use in Skin Whitening and the influence of

1. Introduction

Glutathione is a low molecular weight thiol-tripeptide
that has a significant role in the intracellular redox
homeostasis. Besides its outstanding antioxidant activity
[1], improvement of metabolic detoxification and
controls immune system activity. The wide range of
glutathione functions in physiology would be in accord
with a significant amount of preliminary evidence that
glutathione status can serve as a key biomarker and
therapy endpoint in many chronic, age-associated
ailments. However, it is also important that a proper
personalized balance in the individual is involved, in
addition to higher knowledge on antioxidants and redox
balance [2].

Glutathione is made up of three amino acids:
glycine, cysteine, and glutamic acid (or glutamate). It is
found in every cell in the body [3]. Glutathione plays a
vital role in chemical, mechanical, and electrical
processes. The glutathione molecule is extremely large. It
has been demonstrated by numerous studies that when
consuming glutathione in a capsule, liquid, or as an
intravenous injection it into the blood stream, minimal or
no Glutathione gets into the cells, so the effect produced
is insignificant [4, 5]. Glutathione is a natural peptide
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that is an antioxidant and also plays other metabolic
functions.

The normal range of GSH in human tissue is 0.1 to
10 millimolar (mM), with the liver (down to 10 mM), the
spleen, kidney, lens, erythrocytes, and leukocytes having
the highest levels. In the plasma, the concentration is in
the micromolar level (approximately 2-20 M). Examples
of oxidative stresses that may deplete GSH include UV
and other types of radiation; infections;
environmental pollutants, household chemicals, and
heavy metals; surgery, inflammation, burns, septic shock;

viral

dietary deficiencies of GSH precursors and enzyme
cofactors, among others [7].

The extent of non-availability of constancy in the
capability of the person to furnish glutathione that is
largely due to the changeability in chemical components
over time, which includes how they are made and
restored, has effect on glutathione
glutathione-s-transferase and gamma-glutamyl
transferase are two enzymes that change glutathione into
glutamate, they have been the subject of a lot of research

an renown,

in logical writing and internal clinical medicinal drug.
One of these catalysts needs complementary cofactors

[8].
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The exceptional need to glutathione may be
significantly larger in circumstances when oxidative
stress is high, in the case of nutritional deficit, or in the
instance of fast harmful weight due to exposure to
environmental pollutants [9]. A decrease in the level of
glutathione has been associated with many chronic
diseases, and as such, there has been a rise in the notion
that increasing the level of glutathione may prevent
and/or mitigate the onset of disease. A list of illnesses
[10].

Glutathione is linked to melanin pigment;
glutathione inhibits the activity of melanogenesis and
oxidative stress in the ultraviolet B (UVB) [11]. The
present narrative review will focus on Aspects of
Glutathione Use for Skin Whitening and The Influence
of social media trends on clinical evidence.

2. Pigmentation and Glutathione Mechanism

Melanin is a polymer made up of different indole
compounds that the body makes in the skin through the
Raper-Mason  pathway of melanogenesis [l1],
represented in Fig. 1, which happens mostly in unique
organelles called melanosomes that are found
melanocytes. The process starts with the amino acid L-
tyrosine and is a complicated metabolic pathway.
Tyrosinase is the enzyme that controls the whole route
and sete the rate. The route splits into two halves, one of

in

which makes Eumelanin (a brown or black pigment)
while the other makes pheomelanin (a red or yellow
pigment). Tyrosinase catalyzes both of these changes,
which are the first steps in making melanin.

Oxidation: L-tyrosine is changed into L-DOPA, and
L-DOPA is changed into dopaquinone. The route
diverges from dopaquinone depending on the availability
of the amino acid cysteine; in the absence of elevated
thiol concentrations (cysteine), dopaquinone is converted
to Dopachrome through cyclization. After that,
dopachrome loses a carboxyl group and turns into 5,6-
dihydroxyindole (DHI), or the enzyme TYRP2 acts on it
and turns it into 5,6-dihydroxyindole-2-carboxylic acid
(DHICA). Eumelanin is made when these chemicals join
together. When cysteine or glutathione is present, it
interacts with dopaquinone to make Cysteinyl-dopa.
Cysteinyl-dopa is then oxidized and polymerized into
pheomelanin [1].

There is a relationship between glutathione and
melanin pigment; glutathione has an inhibitory effect on
melanogenesis activity. Direct and indirect inhibition of
the enzyme tyrosinase and conversion of eumelanin to
phaeomelanin production are the mechanisms by which
the effect of lightning skin occurs. It can be used orally,
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parenterally, and topically [12]. The two variants of
melanin that are present in the skin, black-brown
eumelanin and yellow-red pheomelanin, determine the
colour of the skin [13]. Lighter skin colour is linked to an
increased percentage of pheomelanin. The fact that
pheomelanin is the most important factor in promoting
the unfavorable hyperpigmentation and that the
pheomelanin correlates with lighter skin means that
exposure to UV radiation is the least favored factor.

An elevated tyrosinase activity is a vital cellular
process. Oral antioxidants have the ability to prevent the
formation of melanogenesis when exposed to ultraviolet
radiation, thus cells can over-produce reactive oxygen
and nitrogen species [11, 12]. By blocking the formation
of these types of radicals, it was one of the first clues to
show that thiols were actually connected to the human
skin. Inhibition of tyrosinase inhibited the formation of
melanin. The inactivation of this molecule by other
factors like heat, radiation, or inflammation leads to loss
of the inhibitory activity of tyrosinase, thus causing
hyperpigmentation.
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Fig. 1 Pathway, depicting the steps in melanin synthesis [12].

3. Clinical application and evidence

It is administered orally, parenteral and topically. The
side effects associated with the use of intravenous
glutathione have prompted the Food and Drug
Administration of the Philippines to release a public
announcement denouncing its wuse in off-label
applications, such as skin lightening. Three randomized
controlled trials have been conducted so far to support
the skin-lightening effect and good safety profile of
topical and oral glutathione.
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Nevertheless, the most important questions, like the
period of treatment, the duration of the lightening effect
of the skin, and the maintenance procedures, are not
answered. To determine the applicability of this molecule
in hyperpigmentation and lightening of the skin
disorders, there is a need to conduct more randomized,
double-blind, placebo-controlled trials with a greater
sample size, long-term follow-up, and more consistent
efficacy outcomes [13, 14].

To make the skin of test animals hyperpigmented,
they were exposed to UVB at 6 J/cm?2 three times a week
for three weeks in a row. After that, the experimental rats
were given intraperitoneal injections of glutathione three
times a week for three weeks at doses of 10, 20, and 40
mg/kg body weight. At the conclusion of the experiment,
blood samples and tissue specimens from the lung,
kidney, liver, and skin of the animals were obtained for
hematological, biochemical, histological, and electron
microscopy analysis. Glutathione at 40 mg/kg body
weight/day considerably diminished skin
hyperpigmentation, with the exception of low doses. The
skin lightening effect assessed by a chromameter was
dose-dependent.

The mean levels of AST, ALT, creatinine, BUN, and
CBC counts did not show any statistically significant
differences between the four groups. There were no
histological toxic alterations in the lung, kidney, or liver
tissue samples. The group that had the most glutathione
had a lot fewer melanin granules than the control group.
Electron microscopy demonstrated that glutathione at
doses of 20 and 40 mg/kg body weight/day significantly
decreased the quantity of melanized cells in comparison
to the control group. Parental glutathione proved
efficacious as a skin lightening agent and did not induce
any adverse effects in the utilized animal model. The
study’s shortcoming was that it was done on guinea pigs
and only lasted for a brief time [15].

4. Analytical and clinical chemistry Aspects

Two varieties of methodologies exist in the
determination of glutathione quantities in complex
biological samples and plasma. The DTNB/GR recycling
process of enzymes is delicate and does not need any
special apparatus. The HPLC technique is especially
applicable in cases where the number of samples is low.
[16].

The former is an established and sensitive enzyme
recycling evaluation, which is founded on a technique
described by Tietze [17] and adjusted by Adams et al
[18] that does not need any specialized equipment. GSH
is oxidized by 5, 5-dithiobis (2-nitrobenzoic acid)
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(DTNB), which leads to the generation of GSSG and 5-
thio-2 -nitrobenzoic acid (TNB). Through the action of
glutathione reductase (GR), GSSG is reduced to GSH
with the help of reducing equivalents delivered by
NADPH. The rate of formation of TNB is proportional to
the amount of GSH and GSSG in the sample and is
calculated by measuring the formation of TNB at 412
nm.

Certain modifications have been outlined to enhance
the sensitivity of the assays such that they are sensitive to
measurements in plasma of groups of people with
naturally low GSH or GSSG concentrations. The second
is the HPLC separation and fluorometric detection. The
first technique was iodoacetic acid (IAA) paired with
free thiols and fluor dinitrobenzene, which were reacted
with to create S-carboxymethyl derivatives that react
with amines to make their UV absorbance to be detected
at 365 nm by Reed et al [19].

A method of iodoacetic acid as a thiol, which is used
as an agent of the alkylating reaction, and then the
products are derivatives of the dansyl chloride with
fluorometric detection, is introduced. This technique is
beneficial in that it has a concentration tolerance to small
samples as well as identifies thiols and disulfides of
multiple small molecules, GSH, GSSG, cystine, and
mixed disulfides, in a single run through ion-paring
chromatography. These procedures are quite lengthy, and
alkylation and derivatization, iodoacetic acid (IAA) itself
is quite slow to react with free thiols [20, 21].

Although this method allows making relative
comparisons, the making of conclusions regarding
absolute concentrations, namely of the disulfide species,
should be approached with some caution. The HPLC
method serves as the “precision Scale” that verifies the
truth behind skin-lightening claims by utilizing the
following method: it precisely monitors the increase in
“active” glutathione (GSH), which is responsible for
brightening the skin. Quality control: it determines
whether the glutathione in creams or injections is still
effective or whether it has degraded (converted into
GSSG).

Tracking the shift: it provides information about the
shift in glutathione levels. It does this by measuring
cysteine levels, which allows it to track the actual
transformation of skin pigment from dark (eumelanin) to
light (pheomelanin). Medical safety: it makes certain that
the administration of lighter doses, particularly
injections, does not result in chemical imbalances or
oxidative stress that could be detrimental to the body
[22].
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5. In what ways can clinical chemistry
methodologies support the evaluation of
glutathione safety within cosmetic use?

Its use as a skin-lightener has gained popularity due to
the biological processes of glutathione in conjunction
with the demand by consumers to have a safer substitute
for the standard skin-lightening agents. A number of
research works have shown huge promise, especially
using oral and topical preparations. There are established
oral supplementation effects on skin-lightening that are
measurable and sometimes inconsistent, and that have an
overall positive safety profile with standard dose levels.
Topical preparations have been linked to considerable
hyperpigmentation and skin quality enhancement, and
limited and self-limiting adverse effects.

On the contrary, the use of intravenous glutathione
has crucial safety issues, such as anaphylaxis and
hepatotoxicity, which are worsened by the absence of
standardized procedures and serious clinical trials. These
points emphasize the fact that glutathione may be a good
skin-lightening agent, particularly when administered
orally or topically. New, larger, and well-designed
clinical trials are required to fill in the gaps of the most
urgent ones. These are long-term safety, optimum
dosing, and longevity of its skin-lightening properties.
When we talk about glutathione in cosmetics, we mean a
substance that is naturally found in the body. However,
using it on the skin needs to be tested in a clinical setting
to make sure of three important things [23].

1. The effectiveness of Glutathione is assessed
through its involvement in the melanogenic
pathway via its mechanism of action: Glutathione
promotes skin lightening by blocking the enzyme
tyrosinase, which is the rate-limiting step in
melanin formation. Biochemical shift: it helps the
body switch from making eumelanin (dark
brown/black pigment) to pheomelanin (yellow/red
pigment) by reacting with dopaquinone. Clinical
evidence: It is a powerful antioxidant that
neutralizes reactive oxygen species (ROS) and free
radicals that cause inflammation and pigmentation.

2. Safety: Topical Safety: Clinical chemistry looks at
how the chemical is absorbed through the skin.
Glutathione is typically considered non-toxic when
given topically since it is an endogenous tripeptide
(naturally produced in the body). To make sure it is
safe in the long run, clinical trials keep an eye on
hepatic (Liver) and Renal (Kidney) biomarkers.
Elevated blood levels of aminotransferases (ALT
and AST) or changes in creatinine clearance would
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suggest significant systemic toxicity, which is
uncommon with topical usage.

3. Dependability: Quantitative
Methodologies: Quantification: techniques such as
High-Performance Liquid Chromatography
(HPLC) and Mass Spectrometry (MS) are
employed to ascertain the precise concentration of
glutathione in skin tissues or plasma. Redox status:
the reliability is further validated by assessing the
GSH/GSSG ratio (the ratio of reduced to oxidized
glutathione). A consistent or increasing ratio offers
empirical, reproducible evidence of the product’s
antioxidant potential, transcending subjective visual

Analytical

evaluation and biological metrics.

6. Role of social media in promoting glutathione
skin whitening

The intravenous, oral, and topical glutathione gained
popularity in the 2010s, promoted aggressively,
promoted by influencers, and viralised on social media
[24]. The messages below videos advertising glutathione
as a skin whitener are inundated with arguments between
the Asian and global users as to why the desire to be
whiter is a problem in the West and normal in the East.
Consumers receive thousands of social media
advertisements that are specifically for beauty brands that
are made in heaven. Small to big brands are currently
discovering the necessity of social media as a must in
developing consumer attention as part of their marketing
strategy, which creates a positive influence on the
attitude and sales intention of the brand.

Advertisements on social media like Instagram and
Facebook are inexpensive, quick, and provide a superior
response in developing brand recognition. It is believed
that social media advertisements produced huge exposure
and interaction with online potential customers as a
repertoire to be linked as a constituent of their integrated
marketing communications plan. The craving to possess
white skin that became embedded in the cultural
elements of beauty ideals resulted in the fact that the
majority of the consumers or potential buyers simply do
nothing but turn to the information that is conveyed by
the advertisers. The significance of the review lies in
examining the major considerations suggested by the
marketers on their content concepts of visual
communication in appealing to the audience and how
they inspire the prospective buyers in their online buying
process.

7. Conclusion

The existing data suggests the possibility of using
glutathione as a depigmenting agent; however, extensive,
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large-scale clinical trials are necessary to determine the
long-term safety, the optimum dose and the standard
usage procedures. The lack of such data should not be
used as an excuse to engage in unsafe and ineffective
dermatological procedures, especially when
intravenously administered.
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