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Introduction 

 

Facial hyperpigmentation is a broad term usually 

reflecting an increased amount of melanin either within 

the epidermis, the dermis, or both. Many factors might 

be responsible for facial hyperpigmentation and the 

increased pigment might be a local phenomenon or a 

manifestation of a generalized disorder. In addition, the 

hyperpigmentation might be acquired, congenital, or 

inherited (Jimbow and Minamitsuji, 2001) 

Melasma is one of the causes of facial 

hyperpigmentation. It is a common cosmetic problem 

(Lee et al, 2006) 

Melasma is classified histologically into 

epidermal, dermal and mixed types. (Sanchez 1981).   It 

is classified clinically into three clinical patterns of 

pigment distribution, the centrofacial the malar and the 

mandibular pattern. Melasma does not involve the 

mucous membranes. The number of hyperpigmented 

patches may range from one single lesion to multiple 

symmetrical ones (Katsambas et al.,1995). 

Treatment of melasma and other facial 

pigmentations has always been challenging and 

discouraging. Different modalities of treatment have 

been used but none of which is satisfactory (Lee et al., 

2006). 

Those treatments include several topical 

hypopigmenting agents eg:. Topical hydroquinone 2 to 

4% alone or in combination with tretinoin 0.05 to 0.1% , 
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Topical azelaic acid 15 to 20%,Topical kojic acid,and 

topical glycolic acid,etc, chemical peels using 

trichloroacetic acid, Jessner's solution, Unna's paste, 

[alpha]-hydroxy acid preparations, kojic acid, and 

salicylic acid and laser therapies(Perez-Bernal et al., 

2000). 

Mesotherapy is the technique of using micro 

injections of conventional or homeopathic compounds, 

for example, vitamins, minerals or amino acids, to 

deliver a healing or corrective treatment to a specific 

area of the body (Segall, 2007). 

Many substances have been used in mesotherapy 

for depigmentation.  The following chemicals act as 

antioxidants and are claimed to decrease pigmentation, 

such as: glutathione, ascorbic acid, glycolic acid or 

pyruvate (Vedamurthy 2007). 

Glutathione is a natural compound found in our 

bodies. It has many biologic functions, it has also been 

implicated in skin lightening. Glutathione induces the 

formation of pheomelanin from dopaquinone, resulting 

in the reduction of eumelanin formation (Villamara and 

Maibach., 2005). 

Glutathione was mostly used as whitening agent 

and dark spots remover in the form of systemic therapy 

via oral and intra venous roots, and it was recommended 

by dermatologists and skin care experts. It also has 

many functions as it nourishes skin, makes skin stay 

supple, smooth, fresh and radiant, removes blemishes, 

prevents pimples, it also has anti-aging and anti-
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wrinkles effect, treats skin ulceration, and enhances 

healing of wounds (Wu et al., 2004). 

     Another used depigmenting agent is tranexamic acid, 

it prevents the production of melanin, and gradually 

minimize the hyperpigmentation caused by sun 

exposure.It helps to restore damaged skin caused by 

UVA, UVB, pollution and other environmental factors 

(Maeda and Naganuma., 1998). 

Kojic acid is another depigmenting agent,it is a 

fungal metabolic product that inhibits the activity of 

tyrosinase besides being a potent antioxidant. Kojic acid 

is used in concentrations of 1–4% for the treatment of 

hyperpigmentation disorders (Kahn 1995).  

Since the scientific basis of mesotherapy is not 

established, there is a lot of controversy regarding 

mesotherapy,there are no well-controlled studies to 

prove the efficacy of this treatment ,it is not yet 

approved by the US FDA, and scientific data to support 

its efficacy is lacking. However, scientific data is likely 

to evolve with the continued use of these products. Until 

such time the use of this technique should be exercised 

while selecting the right and safe products. Products 

whose mechanism of action is well understood and 

whose adverse effects and doses are well studied should 

be chosen (Vedamurthy2007). 
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Aim of the work 

 

The aim of this work is to compare the safety and 

efficacy of localized intradermal microinjection of 

glutathione versus a combination of tranexamic acid and 

kojic acid for treatment of melasma . 
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Skin Color and  

Melanin Formation 

 

The color of the skin, being black or white, has 

always captured the attention of the mankind. 

Mentioning various skin color changes was well-

documented in almost all the traditional literatures of the 

world. However, the mechanism involved in such 

change was not clearly known. Sangiovanni in 1819 was 

the first to describe pigment cells, which he referred as 

'chromatophores'. Later on, Ehrmann and Meyerson 

coined the terms 'melanin' and 'melanoblast'. Subsequent 

to that, Henle in 1837 identified the pigment producing 

cells in human epidermis ( Westerhof 2006 ). 

With the discovery of melanin and melanocytes, 

the focus of research turned towards understanding the 

mechanism involved in pigmentation (Radhakrishnan 

et al., 2007). 

Melanin the major skin color determining pigment 

is synthesized by a specialized dendritic cells called 

melanocytes. In the skin, melanocytes are found in the 

epidermal layer, interspersed between keratinocytes and 

in hair follicles. Melanocytes synthesize melanin in 

organelles called melanosomes and later they transfer 

these melanosomes to keratinocytes (Seiberg, 2001). 
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The mechanism of melanosome transfer to 

keratinocytes is not well understood. However, four 

different processes have been proposed for the transfer 

of melanosomes from melanocytes to keratinocytes: 1. 

Cytophagocytosis. 2. Release of melanosomes from 

melanocytes to intercellular space, followed by 

endocytosis of melanosomes by keratinocytes. 3. 

Transfer of melanosomes through a communication 

between melanocytes and keratinocytes. 4. Inoculation 

of melanosomes by melanocytes into keratinocytes 

(Yamamoto and Bhawan, 1994). 

After the melanosomes are transferred to 

keratinocytes, melanosomes are packaged in secondary 

lysosomes that contain acid phosphatase. Once 

redistributed in the keratinocytes, melanosomes are 

degraded by lysosomes. This melanin protects the 

nucleus from UV light and offers a very visible skin 

color to the keratinocytes (Hori et al., 1968). 

Melanin is a complex polymer of indolequinone 

and/or dihydroxyindole carboxylic acid. Based on the 

structural difference, two kinds of melanins have been 

identified i.e., black or brown colored eumelanin and 

reddish-brown pheomelanin. Pheomelanin polymer 

contains additional cysteine residues. The amino acid 

tyrosine is the precursor for the synthesis of melanin. 

The enzyme tyrosinase initiates a multistep melanin 

synthesis reaction in melanosomes (Radhakrishnan et 

al., 2007). 
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Tyrosinase, a copper containing transmembrane 

glycoprotein, is the rate-limiting enzyme in the melanin 

biosynthesis pathway. Tyrosinase is a trifunctional 

enzyme that catalyzes hydroxylation of aminoacid 

tyrosine to 3,4-dihydroxy-phenylalanine (DOPA), the 

oxidation of DOPA to DOPA-quinone and oxidation of 

5,6-dihydroxyindole to indole-5,6-quinone(Hearing 

,1987). 

Tyrosinase related protein-2(TYRP2), encoded by 

slaty locus, functions as DOPA-chrome tautomerase 

.Tyrosinase related protein-1(TYRP1), encoded by 

brown locus, functions as 5,6-dihydroxyindole-2-

carboxylic acid oxidase (Bouchard et al.,1994). 

Tyrosinase is required for both eumelanin and 

pheomelanin synthesis, whereas TYRP1 and TYRP2 are 

required only for eumelanin synthesis. Synthesis of 

pheomelanin involves addition of cysteine to DOPA-

quinone, subsequent cyclization of cysteinyl DOPA and 

further polymerization (Kobayashi et al., 1998). 



Review of Literature   

 8 

Melasma 

Definition: 

   Facial hyperpigmentation is a broad term usually 

reflecting an increased amount of melanin either within 

the epidermis,the dermis, or both. Many factors might be 

responsible for facial hyperpigmentation and the 

increased pigment might be a local phenomenon or a 

manifestation of a generalized disorder. In addition, the 

hyperpigmentation might be acquired, congenital, or 

inherited(Jinbow and Minamitsuji, 2001)  

Melasma is derived from the Greek word melas, 

meaning black. It is also referred to as chloasma and 

mask of pregnancy. It is defined as a light to dark 

brown, and ashen gray-brown on occasions, irregular 

hypermelanosis of the face and neck (Perez et al., 2000). 

Epidemiologiy: 

The true incidence of melasma is unknown.Over 

the counter dispense of bleaching agents contributes to 

the limitation of valid incidence study results. The 

disease affects predominantly women, with men 

comprising only 10% of all cases (Rigopoulos et al., 

2007). 

All racial groups are affected, but melasma is 

most prevalent in darker-complexioned individuals (skin 

types IV–VI) of Hispanic, East Asian and South east 

Asian origin who live in areas of intense ultraviolet 
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(UV) radiation. Melasma and postinflammatory 

hyperpigmentation are quite common among black 

patients, cited as the third most common reason for 

seeking private practice dermatology care (Grimes, 

1995). 

Etiology and Pathogenesis 

Although the precise cause of melasma remains 

elusive, multiple factors have been implicated in the 

etiopathogenesis of the disease .These include endocrine 

factors,genetic predisposition, sun exposure, and other 

factors (Rigopoulos et al., 2007). 

Endocrine Factors.  

Natural and synthetic estrogen and progesterone 

have been incriminated for the pathogenesis of melasma 

because of its frequent association with pregnancy, use 

of contraceptive drugs, use of estrogens in post 

menopausal women, and diethylbestrol treatment of 

prostate cancer. Endocrinologic evaluations in patients 

with melasma revealed significant levels of leutinizing 

hormone and lower levels of serum estradiol, 

abnormalities suggesting mild ovarian dysfunction 

(Rigopoulos et al., 2007). 

Male patients with melasma also present an 

abnormal hormonal profile, with increased levels of 

circulating leutinizing hormone and low serum 

testosterone levels. Although the role of estrogens in 

inducing melasma is unknown, it has been reported that 
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melanocytes contain estrogen receptors that stimulate 

these cells to become hyperactive (Fitzpatric et al., 

1999). 

In addition, a signifcant association has been 

reported between thyroid autoimmunity and melasma, 

mainly in women whose condition developed during 

pregnancy or after the ingestion of oral contraceptive 

drugs (Katsambas et al., 2003). 

Estrogen and progesterone may be the triggering 

factors for the development of melasma in patients who 

have a particular predisposition towards both thyroid 

auto immunity and this localized melanoderma .The 

morphological features of melasma in patients with 

thyroid disorders are related to an increase in the number 

and activity of melanocytes. It is possible that these 

melanocytes have undergone functional alterations 

brought about by a combination of different etiological 

factors, some being of auto immune origin in association 

with thyroid autoimmunity (Lufti et al.,1985). 

Certain hormones such as adrenocorticotrophic 

hormone (ACTH), melanocyte stimulating hormone 

(MSH) cause alteration In the rate of melanin synthesis 

and melanin transfer to epidermal Cells. Both alpha and 

beta MSH produce darkening of the skin in man by 

increasing melanogenesis through activation of tyrosine 

enzyme (Thody and Smith, 1977). 

 


