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1.2 Melanogenesis

Melanocytes, the specialized melanin-producing cells located at the basal layers of
the epidermis ®. They form lang slender processes that ramify among neighboring cells
called keratinocytes. In this way, each melanocyte makes contact with around 30-40
keratinocytes and this constitutes the epidermal-melanin unit { Figure 2). The melanocyte has
receptors on its surface that specifically interlock with a natural hormone called melanocyte
stimulating hormone or MSH. These receptors, when were activated by MSH , they trigger the
cell to make the dark pigment called melanin.

Melanin is a generic term that refers to a group of complex biopolymers ® The
chemical composition and physical properties are highly dependent on how and where it
was formed.

There are two classes of melanins present in human skin, eumelanins and
phaeomelanins. Eumelanin is the dark brown to black pigment which is the form of melanin
protective against UV radiation. Phaeometanin is a red-yellow pigment which is the form of
melanin associated most closely with the potential to sunbum and maybe to develop skin
cancers. Individuals with light coloured skin and brown, blond or red hair tend to have a
significant amount of phaeomelanin whereas, darker skinned and black haired individuals

have predominantly eumelanin.

~ siwaapidy

Melanosome Keratinocytes
Melanocyte

Figure 2 Epidermal-melanin unit.




Chapter 1

Introduction

1.1 Melasma

Melasma is a commonly acquired increasing of pigmentation that occurs exclusively
in sun-exposed areas which appear as brownish color. Itis exacerbated by sun exposure,
pregnancy, oral contraceptives and certain anti-epilepsy drugs. Melasma is commaon,
especially in women of child-bearing age (90%) ™. However, up to 10% of cases have been
reported in males. While all races are affected, there is a prominence in Latinos and
Asians. Melasma is more apparent during and after periods of sun exposure and less

obvious in winter months, when sun exposure is lacking.

Melasma presents in one of the three symmetrical facial patterns. The most common
is a centrofacial pattern, involving the cheeks, forehead, upper lip, nose and chin ( Figure1).
Less common are the malar pattern, involving the cheeks and nose, and the mandibiar

pattern, involving the ramus of the mandible.

Figure1 Clinical picture of melasma.
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Figure 3 Melanogenesis pathway
1.3 Classification of melasma.

Melasma can be clinically ciassified into 3 types as follows: epidermal type, dermal
type and mixed type.
1) Epidermal type: light brown color : the histopathology shows melanin is in the basal and
suprabasal layer of the epidermis.
2) Dermal type : grayish color : the histopathology shows melanophages loaded with
melanin in the papillary dermis.
3) Mixed type: dark brown color : the histopathology shows melanin is in the basal layer of
epidermis and in papillary dermis

In all types, there are the moderate increase in the number of melanocytes and also

- .. 4
in the cellular activity. @




Figure 4 Histopathology of melasma (epidermal type)

1.4 The causes of melasma

The causes of melasma may derive from multifactor 9 including pregnancy, oral
contraceptives, endocrine dysfunction, genetic factors, medications, nutritional deficiency,
hepatic dysfunction, and other factors. The majority of cases appear to be related to
pregancy or oral contraceptives. The infrequency of melasma in postmenopausal women
on estrogen replacement suggests that estrogen alone is not the cause. In more recent
experience, combination treatment using estrogen plus progestational agents is being used
in postmenopausal women, and melasma is being observed in some of these older women
who did not have melasma during their pregnancies. Sun exposure would appear to be a
stimulating factor in predisposed individuals. Although a few cases within families have

been described, melasma should not be considered a heriditary disorder.




1.5 The management of melasma

The management of melasma is a challenge, as there is no gold standard treatment
and recurrences are comman, The principles of therapy are based on the following
strategies 1) sunscreen use 2) inhibition the activity of melanocytes 3) removal of melanin 4)
dispersion of melanin granules

Melasma is difficult to treat. This is confirmed by the enormous variety of options for
treatment, which range from conventional treatment including elimination of any possible
causative factors and coupling with use of a sunscreen and hypopigmenting agents and
often in combination with other therapies such as tretinoin, topical corticosteroids,
superficial peeling agents and laser treatment. {6-9)Despite these measures, treatment of

this recalcitrant disorder is often difficult and frustrating for the patient and the doctor.

1.6 Aim of the thesis
Due to the paucity of the study about the efficacy and safety of alpha arbutin in the
treatment of melasma in female Asian population. Then we conducted this double-blind,
randomized, prospeclive, clinical study aim to evaluate the efficacy and side effect of the
1% alpha arbutin versus a standard depigmenting agent,3% hydroquinone in the treatment

of facial melasma in Thai women.



Chapter 2

Review literature

Many modalities of treatment for metasma are available including chemical agents
or physical therapies, but none are completely satisfactory. Depigmenting compounds
should act selectively on hyperactivaied melanocytes, without short- or long-term side-
effects, and induce a permanent removal of undesired pigment. Since 1961 hydroquinone,
a tyrosinase inhibitor, has been introduced and its therapeutic efficacy demonstrated, and
other whitening agents specifically acting on tyrosinase by different mechanisms have been
proposed. Compounds with depigmenting activity are now numerous and the classification
of molecules, based on their mechanism of action, has become difficult. Systematic studies
to assess both the efficacy and the safety of such molecules are necessary. Moreover, the
evidence that bleaching compounds are fairly ineffective on dermal accumulation of
melanin has prompted investigations on the effectiveness of physical therapies, such as

lasers

2.1 Whitening agents (depigmenting agents)

The ideal whitening agents should have a potent, rapid and selective bleaching
effect on hyperactivated melanocytes, carry no short- or long-term side-effects and lead to
a permanent removal of undesired pigment, acting at one or more steps of the pigmentation
process.

Depigmentation can be achieved by regulating 1) the transcription and activity of
tyrosinase, tyrosinase related protein-1 (TRP-1), tyrosinase related protein-2 (TRP-2), and/or
peroxidase; 2 ) the uptake and distribution of melanosomes in recipient keratinocyles and
3 ) melanin and melanosome degradation and turnover of 'pigmented’ keratinocytes .As a
result of the key role played by tyrosinase in melanin biosynthesis, most whitening agents
act specifically to reduce the function of this enzyme by means of several mechanisms: 1)
interference with its transcription and/or glycosylation, 2 ) inhibition by different modalities,

3) reduction of by-products and 4) post-transcriptional control.
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Figure 5 Schematic illustration of the possible approaches to interfere with melanogenesis

pathway. Tyr, tyrosinase ; M, melanosomes; ROS, reactive oxygen species.

2.2 Regulation of melanogenic enzymes
2.2.1 Control of Tyrosinase Activity

The classification of tyrosinase inhibitors is difficult because of the capability of
several compounds to work in different ways, interacting with both catalytic and regulatory
sites of the enzyme or being metabolized to a product that can act as either a non-
competitive or a competitive inhibitor. Tyrosine hydroxylation is the rate limiting step for
melanogenesis, but requires I-3,4-dihydroxyphenylalanine (I-DOPA), the substrate of
tyrosinase's second activity, as a cofactor. Thus, tyrosinase activity cannot be easily
examined through kinetic analyses. Moreover controversial results were obtained when
purified mushroom tyrosinase or cell lysates of melanoma cells were employed. Most of the
inhibitors are phenol/catechol derivatives, structurally similar to tyrosine or DOPA, which act

as alternative substrates of tyrosinase without producing pigment o




Phenolic Substrates
Hydroquinone

The most popular depigmenting agent is hydroquinone (dihydroxybenzene; HQ)
introduced for clinical use since 1961. Several trials have demonstrated its therapeutic

(12)

efficacy alone or in association with other compounds HQ seems to exert its effects

mainly in melanocytes with active tyrosinase aclivity, such as epidermal hyperactivated

(13)

melanocytes and has been considered as a reference standard in evaluating

depigmenting agents (619

. The oxidation products are quinones and reactive oxygen
species (ROS), which lead to an oxidative damage of membrane lipids and proteins,
including tyrosinase, and depletion of glutathione contributes to the lightening action . HQ
may interfere with pigmentation even through: (i) the covalent binding to histidine or
interaction with coppers at the active site of tyrosinase (ii) the inhibition of DNA and RNA
synthesis and (ili) the alteration of melanosome formation and melanization extent .
However, because of the hazard of long-term treatments , the use of hydroguinone in
cosmetics has been banned by the European Committee (24th Dir. 2000/6/EC) and
formulations are available only by prescription of physicians and dermatologists

Adverse reactions from hydroguinone use include irritant and allergic contact
dermatilis, ochronosis and nail discoloration. Postinflammatory hyperpigmentation may
occur from the contact dermatitis. Hypopigmentation of the normal skin surrounding the

treated areas may also occur. These usually resolve with the discontinuation of the

hydroquinone treatment.
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Figure 6 Structure of Arbutin

Arbutin, which is the D-glucopyranoside derivative of hydroquinone, is a naturally
occurring plant derived compound that has been used for postinflammatory
hyperpigmentation.(16). Arbutin is found in the bark and leaves of various plants, usually
accurring together with methytarbutin. Naturally occurring Arbutin was first characterized by
Kawalier who obtained it from bearberry leaves. It is also found in the leaves of blueberry,
cranberry, and pear. Synthetic Arbutin was first reported by Mannich3and later by others ).

Arbutin is effective in the treatment of disorders of hyperpigmentation characterized
by hyperactive melanocytes'“s) The action of arbutin is dependent on its concentration.
Higher concentrations are more efficacious than lower concentrations, but they may also
result in a paradoxical hyperpigmentation. In comparative in vitro studies of various
compounds used to improve the appearance of disorders of hyperpigmentation, arbutin
was found to be less toxic than hydroquinone. A dose-dependent reduction in tyrosinase
activity, as well as melanin content in melanocytes, was also demonstrated " The study
mechanism of its action in human metanocyte culture, Arbutin inhibited the tyrosinase
activity of cultured human melanocytes at noncytotoxic concentrations. It did not affect the
expression of tyrosinase mRNA. Melanin production was inhibited significantly by
arbutin.These results suggest that the depigmenting mechanism of arbutin in humans
involves inhibition of melanosomal tyrosinase activity, rather than suppression of the

expression and synthesis of tyrosinase.
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Study of inhibitory effect of arbutin (hydroquinone-beta-D-glucopyranoside) on the
melanogenesis was studied biochemically using cultured B16 melanoma cells. The
maximum arbutin concentration facking an inhibitory effect on cell growth was 5 X 10(-5) M.
At this concentration, melanin content per cell was decreased significantly to about 39%,
compared with that of arbutin untreated cells. Also, tyrosinase activity of arbutin treated
cells was decreased significantly. When arbutin was added to B16 melanoma cell
suspension, arbutin was not hydrolyzed to liberate hydroquinone. Further, tyrosinase activity
in crude preparations from B16 melanoma cells was inhibited by arbutin. From these
results, it is suggested that arbutin can inhibit the melanogenesis by affecting not only the
synthesis but also the activity of tyrosinase rather than by killing melanocytes B16

(18)
melanoma cells

Aipha arbutin

CH20H

HO
HO
OH

Figure 7 Structure of Alpha-arbutin

Alpha arbutin{4-hydroxyphenyl alpha-glucopyranoside}the new derivative of
hydroquinone. The studied of inhibitory effects of 4-hydroxyphenyl alpha-glucopyranoside
(alpha-arbutin) on melanogenesis in cultured human melanoma cells, HMV-Il, and in a
three-dimensional cultured human skin model. alpha-Arbutin showed no inhibitory effect on
HMV-I| cell growth at a concentration below 1.0 mM. Melanin synthesis in cells treated with
alpha-arbutin at 0.5 mM decreased to 76% of that in non-treated cells. The cellular
tyrosinase activity of HMV-II cells also significantly decreased, while the expression of its
mRNA was not affected. Melanin synthesis in a human skin model was also evaluated by

the macro- and microscopic observation of its pigmentation as well as by quantitative
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measurements of melanin. Treatment of the human skin model with 250 microg of alpha-
arbutin did not inhibit cell viability, while melanin synthesis was reduced to 40% of that in
the control. These results indicate that alpha-arbutin is an effeclive and safe ingredient for
skin-lightening. ™

Comparison of inhibitory effects of alpha-arbutin and beta -arbutin on human
tyrosinase. The effects of 4-hydroxyphenyl alpha-glucopyranoside (alpha-arbutin) and 4-
hydroxypheny! beta-glucopyranoside (arbutin}) on the activity of tyrosinase from human
malignant melanoma celis were examined. The inhibitory effect of alpha-arbutin on human
tyrosinase was stronger than that of arbutin. The K(i) value for alpha-arbutin was calculated
to be 1/20 that for arbutin. The arbutin-alpha-glycosides exhibited competitive type
inhibition on human tyrosinase. The arbutin-alpha-glycosides possessed stronger inhibitory
activity than arbutin, but less activity than alpha-arbutin. These results suggested that the
alpha-glucosidic linkage of hydroquinone-glycosides plays an important role in the
inhibitory effect on human tyrosinase. @

Effects of alpha and beta-arbutin on activity of tyrosinases from mushroom and
mouse melanoma. The effects of alpha- and beta-arbutin on the activity of tyrosinases from
mushroom and mouse melanoma were examined. alpha-arbutin was synthesized from
hydroquinone and starch using glucoside synthetase (GSase). beta-arbutin inhibited both
tyrosinase activities from mushroom and mouse melanoma. alpha-arbutin inhibited only the
tyrosinase from mouse melanoma, 10 times as strongly as beta-arbutin. The IC50 of alpha-
arbutin was 0.48 mM and its inhibitory mechanism was speculated to be mixed type
inhibition, while that of beta-arbutin was noncompetitive. @0

A skin- lightening study by Pentapharm on 80 Chinese women demonstrated that an
emulsion containing 1 % Alpha arbutin resulted in a faster and more pronounced skin
lightening effect after 1 month when compared with other commonly used single
components at 1% use levels. (Kojic acid , beta arbutin and hydroquinone). In another
study by Pentapharm, a 3 months study on 26 females volunteers showed that 2 % Alpha

arbutin in a cream formulation minimizes liver spots more efficiency than 2% Beta —arbutin.
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Kojic acid

Kojic acid (5-hydroxy-2-hydroxymethyl-4H-pyran-4-one) is an antibiotic produced by
many species of Asperigiflus and Penicillum. The depigmenting action is attributed to the
chelating abilitym) . even if an interference with different steps of melanin synthesis and
inhibition of nuclear factor-kappa B activation in keratinocytes, contrasting with the
hyperpigmentation associated with inflammatory response, have been described Clinical

trials have reported a skin lightening effect of kojic acid @)

Azelaic Acid

Compounds able to bind either amino or carboxy! groups may block the access of
tyrosine to the active site, behaving as competitive inhibitors. Among these, azelaic acid
(AZA), a naturally occurring 9-carbon dicarboxylic acid compound isolated from cultures of
Pityrosporum Ovale, is included. AZA inhibits tyrosinase activity in vitro and may also
interfere with DNA synthesis and mitochondria activity in hyperactive and abnormal

24
melanocytes .

AZA has been used to treat melasma and postinflammatory
hyperpigmentation and to arrest the progression of lentigo maligna to melanoma . Topical
azelaic acid (15-20%) has been reported to be efficacious in improving melasma ) even if

not all the authors are in agreement with these therapeutic effects.

2.2.2 Redox Agents and ROS Scavengers
Ascorbic acid

Ascorbic {AsA} interferes with the different steps of melanization, by interacting with
copper ions at the tyrosinase active site @ and reducing dopaqguinone and by blocking
DHICA oxidation “’However, AsA is highly instable, being quickly oxidized and
decomposed in aqueous solution and, because of its prevalent hydrophilic nature, has a

low degree of penetration into the skin.
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2.2.3 Melanin Dispersion and Acceleration of Skin Turnover

The capacity of several compounds to disperse melanin pigment and/or accelerate
epidermal turnover can result in skin lightening. Chemical substances used as exfoliantes,
such as-hydroxy acids, free fatty acids and retinoic acid, stimulates cell renewal facilitating

{28) ,
. Topical

the removal of melanized keratinocyte, leading to melanin pigment loss
application has been shown to reduce the visibility of age spots, without reducing their size
or number (29)’ and can be useful in the treatment of melasma . Liquiritin, a flavonoid
glycoside of liguorice, has been found to induce a significant improvement of
hyperpigmentation in patients with bilateral and symmetrical idiopathic epidermal melasma
® The mechanisms proposed involve melanin dispersion by means of the pyran ring of its

flavonoidal nucleus, and acceleration of epidermal renewal.

2.2.4 Transcriptional Control of Tyrosinase Expression

Transcription of genes encoding tyrosinase and TRP-1 is under transcriptional
control of the microphthalmia transcription factor (MITF) Substances able to inhibit MITF
expression and activity, as well as the extracellular signal-regulated kinase (ERK} and
serine-threonine kinase (AKT)/protein kinase B8 (PKB) pathways, could represent
depigmenting agents.

Among these,” tretinoin” (all-trans retinoic acid; ATRA), acting on retinoid-activated
transcription factors, interferes with melanocyte development and melanogenesis. ATRA
has bimodal effects on melanocytes: it stimulates the differentiation of melanocyte
precursors, inducing transcription of tyrosinase by protein kinase C (PKC) activation and
MITF expression, and removes differentiated melanocytes by promoting apoptosis via

®2 ATRA does not inhibit melanogenesis in

caspase-3 pathway and bcl-2 down-modulation
skin equivalents or monolayer cultures of murine and human melanocytes whereas it
enhances the pigmentation of low melanized (S91 murine) melanoma cells, and decreases
that of highly pigmented normat human melanocytes after UV exposure o3 Topical ATRA

stimulates tyrosinase activity only in individuals with low skin type and improves the

irregular hyperpigmentation associated with photo-aging or inflammation.
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2.2.5 Inhibitors of Inflammation-Induced Melanogenic Response

Some mediators produced by keratinocytes after exposure to pro-inflammatory
stimuli or UV exposure, such as interleukin-1a {IL-1 a) and endothelin 1 (ET-1), are able to
promote melanogenesis. Therefore, anti-inflammatory compounds could be useful for the
prevention or treatment of postinflammation hyperpigmentation. ET-1 shows an unique
behavior in exerting stimulatory effects both on DNA synthesis and melanization by human
melanocytes (34). Activation of epidermal ETs is determined by the enzymatic cleavage of
inactive prepolypeptides by an endopeptidase termed ET converting enzyme (ECE),
regulated by the pro-inflammatory cytokine IL-1 a (35). Topical application of M.
chamomilla extract inhibits UVB-induced pigmentation, by avoiding ET-1-induced DNA
synthesis, but not the IL- a-induced ET-1 production and tyrosinase activation.

Among anti-inflammatory drugs, topica! corticosteroids have been included in
several clinical trials for the treatment of melasma even to decrease the irritation caused by

5% The possible mechanism is the suppression of cytokines through

depigmenting agents
the inhibition of NF-kB activation, which may explain their short-lived effect with a transient
loss of color. Glabridin, the main component of hydrophobic fraction of liquorice extracts
decreases tyrosinase activity in B16 melanoma cells, without affecting DNA synthesis, and,

®? The

in guinea-pigs, inhibits UVB-induced skin pigmentation, as well as erythema
capability to inhibit cyclooxygenase activity and superoxide anion production suggests that
the anti-inflammatory effect involves an interference with the arachidonic acid cascade and
that protection against oxidative stress has a key role in modulating melanogenesis.
Variations in the chemical structure modulate the effect, because melanogenesis inhibition

is lost by replacing both hydroxyl groups and reduced by substitution at the 4' position.
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2.3 Laser Treatment of Pigmented Lesions
Therapeutic options, other than chemical agents, have been proposed for
hyperpigmentation, such as cryotherapy with liquid nitrogen, laser surgery, chemical

{40,41)

peeling and superficial dermoabrasion . Since the first demonstration |, treatments of

pigmented lesions with argon laser, CO, laser, Nd:YAG laser or Q-switched ruby laser have

been reported

. The theory of a selective photothermolysis suggests that laser therapy
would allow discriminating destruction of pigment without injuring the surrounding tissue .
Selective melanin photothermolysis can be obtained with any laser light having a
wavelength in the absorption spectrum of melanin and sufficient energy levels to target
melanosomes “7. Laser induces extreme heating of melanosomes with subsequent thermal
expansion, local vaporization and generation of acoustic waves that damage the nucleus
and eventually destroy the pigment-laden cells. The released melanin is then removed
through trans-epidermal elimination or phagocytosis by dermal macrophages. To be
effective and specific, wavelengths that avoid absorption by other skin chromophores and
penetrate to the desired depth have to be used. Different laser wavelengths induce simitar
melanosome alterations, but the threshold doses and penetration are substantially different.
Shorter wavelengths (<600 nm) damage pigmented cells with lower energy fluences, while
longer wavelengths (>600 nm) penetrate deeper into the skin but need more energy to
induce melanosome disruption. Thus, short wavelengths damage only superficial
pigmented lesions, leaving deeper structures intact, while longer wavelengths can target
pigmented lesions in the dermis. Equally important is the pulse duration, which shouid be
shorter than the thermal relaxation time of melanin. Clinically, the immediate effect of sub-
microsecond pulses in pigmented skin is tissue-whitening, which corresponds to
melanosome disruption and is an end-point during treatment. There are four main short-
pulsed pigment-selective lasers in clinical use nowadays: the pigmented lesion dye laser
(PLDL) (510 nm, 300 ns), the Q-switched ruby laser (694 nm, 24-40 ns), the Q-switched
alexandrite laser (755 nm, 50-100 ns), and the Q-switched Nd:YAG laser (1064 nm, 5-
10 ns), which can be frequency-doubled to emit a green light at 532 nm of the same pulse

duration.
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Epidermal melasma responds to laser treatment similar to the use of depigmenting
agents or chemical peels, but the dermal and mixed types are resistant to laser therapy.
However, several months after treatment with a Q-switched ruby laser, both epidermal
repigmentation and an increased number of dermal macrophages have been observed )
The poor response may be referred to the hyperactivation of melanocytes ang to the laser-
mediated inflammatory response, that leads to rapid reoccurrence or even darkening of the
treated areas. To improve the efficacy, the development of a combination laser treatment
has been proposed. A pilot study has described the effectiveness of a combination laser
therapy (pulsed CO, laser followed by Q-switched alexandrite laser} in treatment of dermal-
type melasma “9 Given the epidermal trauma and worsening in pigmentation induced by
laser impact, it is not surprising that laser treatment of postinflammatory hyperpigmentation

. . (46).
has been discouraging.




Chapter 3

Materials and Methods

3.1 Patients
Forty two patients who came to visit Srinakharinwirot  skin center with clinical
complaint of melasma were selected by the following criteria.
Inclusion criterias
1. ANl patients wereThai women, age 20-60 years with facial melasma, epidermal and mixed
type.
2. They had skin photo type [, IV, V. {Fitzpatrick ‘s classifications)
3. They could be follow up at week 0, 2, 4, 6, 8, 10.
4. They gave signed and informed consent prior to participation in the study.
Exclusion criterias
1. The ones that had active dermatologic disease.
The known cases of skin sensitivity to clarifying agents in study product.
The ones that had previous treatment of melasma over a pericd at least 1 month.

The ones who use of steroid , retinoic acid and contraceptive pill

o A~ wN

The ones with pregnant , breast feeding women or who had history of endocrinopathies.

3.2 Ethical considerations
The study was evaluated and approved by the Committee of Ethics and Medical

Research of the medicai faculty Srinakarintaravirot University.

3.3 Methodology

Forty two patients received two tubes of cream, a standardized sunscreen [NO-AD
sun biock lotion sun protection factor (SPF) 30 ,Solar Cosmetic Labs. INC . Miami, Florida
33014 USA] and a facial cleansing foam for daily use.[ Smooth E babyface foam Non-
ionic ,Nature ‘s VITA].
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All of the tubes had the same appearance . The cream had the same
characteristics and identified as "right side" or” left side." The only person who knew what
was being used by each patient on each side of the face was the pharmacist.

The selected patients were divided into 3 groups :

Group 1,(14 patients)the patients received one tube containing 3% hydroquinone
cream and one tube containing placebo to be applied to opposite sides of the face at
night.

Group 2 ,(14 palients ) the patients received one tube containing 1% alpha arbutin
cream and one tube containing placebo to be applied to opposite sides of the face at

night.

Group3, (14 patients) the patients received one tube containing 1% alpha arbutin
cream and one tube containing 3 % hydroquinone cream , to be applied to opposite sides

of the face at night.

3.3.1. Baseline evaluation

Baseline evaluation includes history of melasma, length of time present , relate to
pregnancy, hormonal therapy, sun exposure, cosmetic use, previous treatment , family
history of melasma.

Clinical type of melasma was identified for epidermal or dermal type by Wood's

lamp .

3.3.2. Photographic documentation

Professional photographer took photographs before and after treatment, (week 0,
10). Three angles were standardized for photographing the face (front, left and right) for
each patient. ( Figure 8)

At the end of the study ,the photo of patients at baseline and at 10 weeks were
assessed by two dactors with a three-point scale as follows : good improvement (more than

61%), fair (41-60%) and poor (0-40%).
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Figure 8 Photographic documentation{right, front, left)

3.3.3. Melanin evaluation by Mexameter

NS

(Mexameter MX 16, 230 V ,50 Hz ,Courage+ Khazaka Gmbh Koln Germany)

Jitny oy \1\\'\”\: . f[\“‘" WiV g "“-5

glonvimadad colev o e 8 ""‘\'j Apan
 The mexameter provides objective measurement of melanin pigment based on the

absorption spectra of light and has an accuracy of +,-5%.Mexameter readings range from 1
to 1000 with 1 representing white and 1000 representing black. Mexameter readings are
obtained, mean of three readings on both sides of face is recorded at baseline and at

weeks 2,4,6,8,and 10.

WO W
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3.3.4. Clinical evaluation and side effect evaluation

Clinical evaluation was performed by medical team and by use “MASI score”.
The MASH is an index devised the severity of melasma and changes during therapy. The
MASI is calculated based on the area (A) of involvement on a scale of 0 (no involvement) to
6 (90%—100% involvement), the darkness(D) of melasma , on a scale of 0 (absent) to 4
{(maximum},and the homogeneity (H) of the hyperpigmentation from 0 (minimal) to 4

(maximum).The score for each side is 0 to 24.
MASI right = 0.15[D(rf}+H{r))]A(rf)+0.3[D{rm)}+H({rm)JA{rm}+0.05[D{rc)+H{rc)}A{rc).

Side effect evaluation was performed by doctor and patients. The doctor recorded
the side effect that found during treatment and the patients completed a questionnaire

about side effects at the end of treatment as follows :

TABLE 1 Side effects evaluation form.

Right Left

Adverse

mild moderate  severe mild moderate severe

effects

Erythma

Scaling

Edema

Vesicles

Crusting

Erosions
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3.3.5.Subjective evaluation.
After treatment at 10 weeks, the patients completed a questionnaire. The
improvement was assessed by the patients on a three-point scale as follows: good

improvement (more than 61%), fair (41-60%) and poor improvement {0-40%).

TABLE 2 Questionnaire of subjective evaluation.

Patients’ Poor Fair Good
assessment
H.N. Right face
Left face

3.3.6. Statistical analysis

Statistical analysis by using SPSS program.
MASI score ( Melasma Area and Severity Index) : Wilcoxon signed rank test
Melanin index : paired t-test

Globat evaluation and side effect : Chi-square test

\f\ 2 TIB04A G .2




Chapter 4

Results

Forty two patients were enrolled in the study .All patients are female, the average
age of the patients was 38 years (range 21-58 years),the average duration of melasma
before study was 4 years (range 1-17 years ). All had stopped previous treatments at
minimum 4 weeks prior to attending the study. The most common type and pattern of
melasma are epidermal and centrofacial respectively. Approximately 23 % of patients had
the family history of melasma. Sunlight aggravated melasma in most of the patients. Their

demographic data are given in the table 3.

TABLE 3 Demographic data of patients.

Variable Patients, Number (%) (N=42)
Sex

Female 42 (100.00%)
Male 0 (0.00%)

Age (years)

20-30 3(7.14%)
31-40 17 (40.48%)
41-50 20 {47.62%)
51-60 2 (4.76%)

Duration of melasma

0-10 38 (90.48%)
11-20 4 (9.52%)
21-30 0 (0.00%)




TABLE 3 Demographié data of patients.(continued)

Fitzpatrick skin types
n
v
\%

13 (30.95%)
27 (64.92%)
2 (4.76%)

Patterns of melasma
Centrofacial
Matar

Mandibular

25 (59.52%)
17(40.48%)
0 (0.00%)

Types of melasma by wood lamp
examination

Epidermal

Mixed

Dermal

35 (83.33%)
7{16.67%)
0 (0.00%)

History of melasma in family
Yes
No

10 (23.81%)
32 (76.19%)

History of aggravating factors
Pregnancy

Hormoenal therapy

Sun exposure

Cosmetic use

Drugs

Unknown

2 (4.76%)
5(11.90%)
28 (66.67%)
1(2.38%)
0 (0.00%)
6 (14.29%)
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At the end of the study, thirty eight patients completed the study ,12 from group 1
{ HQ vs placebo ), 13 from group 2 {(alpha arbutin vs placebo )and 13 from group 3 (HQ vs
alpha arbutin). Four patients were excluded from the study because 1 patient developed
severe side effect and 3 patients had loss the follow up.

The three groups of patients were evaluated separately about clinical
improvement by using melanin index, MASI score , photo evaluation by doctors and

subjective evaluation by patients. The results of study present as follow.

4.1 The mean of melanin index

Group 1,the mean of melanin index for 3% hydroquinone group decreased from
513.33 at baseline to 491.16 at the last follow up (10 weeks) .In the control group (the mean
of melanin index decreased from 512.66 at baseline to 507.83 at the last follow up.The
significant difference ( 95 % confidence interval ) in the mean of melanin index between two
groups was also found at week 4,6,8 and 10 (P=0.007,0.001,0.001 and 0.002 } Although a
significant decrease was seen in both groups, a greater decrease in melanin index was

observed in the 3% hydroquinone group.

Mean of melanin index of patient group 1
Melanin index

520
515

510 —__ T . n
505 - S * W/. ~*  Placebo

500 :
- - 3% HQ
495 - = -

490 : g
485
450
478 -_

. Duration (Weeks)

470 T T I T

* P <005 Baseline 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks

Figure @ Graph demonstrated the melanin index of group 1
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Group 2, the mean of melanin index for 1%alpha arbutin group decreased from
514.135 at baseline to 495.30 at the Iast follow up (10 weeks). In the control group the mean
of melanin index decreased from 514.46 at baseline to 502.23 at the last follow up.The
significant difference between two groups was also found only at week 10. (p=0.001)
Although a significant decrease was seen in both groups, a greater decrease in melanin

index was observed in the 1% alpha arbutin group.

Mean of melanin index of patient group 2
Melanin index

£§20 ——— —— - - S — e ey

515 \ ‘

510 ™~ { | ™ 1% Alpha
505 \\\ ' ! arbutin

500 \\;\ = —*  Placebo

/
\
|

495 - —

490 i

485

480 . . . i Duration (Weeks)
*p <005 Baseline 2 weeks dweskn Gweeks Bweeks 10weekas

Figure 10 Graph demonstrated the melanin index of group 2
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Group 3, the mean of melanin index for 3% hydroquinone group decreased from
539.69 at baseline to 518.30 at the last follow up (10 weeks) .In the 1% Alpha arbutin
group,the mean of melanin index decreased from 537.07 at baseline to 520.69 at the last
follow up.But the significant difference between two groups was not found in all of the follow
up. Although a significant decrease in melanin index was seen in both groups but a greater

decrease in melanin index was observed in the 3% hydroquinone group.

Melanin index Mean of melanin index of patient group 3
45 -
540 - Cmm
535 1NN

530 \
s .

- - 34 HQ
520 \ et
M .

515 : —e 1% Alpha
- - a

510 - arbutin

08 _—

500

495 - . Duration(Weeks)

f i i i i

Baseline 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks

Figure 11 Graph demonstrated the melanin index of group 3




4.2 The mean of MASI score

Mean of MASI score of patient group 1
MASI prtient grote

500

4.50 - —-om

4.00 \ <3 —_ i
3.50 \
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3.00 \’_\—‘\ .| ™ Placebo

2.50 —— | =+ 3%HQ

2.00 - 1

1.50 —_ i

LO0 —_———

0.50

. Duration(Weeks)
1

0.00 I T T T T

Baseline 2 wks 4 wks 6 wks 8 wks 10 wks

Figure 12 Graph demonstrated the MASI score of group 1

Group 1,the mean of MASI score for 3%hydroquinane group decreased from 4. 63
at baseline to 2.05 at the last follow up (10 weeks} .In the placebo side, the mean of MASI
score decreased from 4.35 at baseline to 2.72 at the last follow up. .Although a significant
decrease was seen in both sides but a greater clinical lightening was observed in the 3%
hydroquinone side. But in this group there is no significant difference in the MASI score

between placebo and 3%HQ side.




Mean of MASI score of patient group 2
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Figure 13 Graph demonstrated the MASI score of group 2

Group 2, the mean of MASI score for 1% alpha arbutin side decreased from 4.28 at

baseline to 1.80 at the last follow up (10 weeks) .In the placebo side, the mean of MASI

score decreased from 4.41 at

difference between two sides was found

0.00)

baseline to 2.82 at the last follow up. The significant

at week 4,6,8 and 10 (P=0.01,0.00,0.001 and
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Mean of MASI score of patient group 3

MASI
6.00 —
5.00
4.00 - 3%HQ
3.00 ~— 1% Alpha
2.00 arbutin
1.00
0.00 T ' — | : . Duration(Weeks)

Baseline 2 wks 4 wks 6 wks 8 wks 10 wks

Figure 14 Graph demonstrated the MASI score of group 3

Group 3, the mean of MASI score for 3% hydroquinone side decreased from 4.78
at baseline to 2.32 at the last follow up {10 weeks) .In the 1% Alpha arbutin side, the mean
of MASI score decreased from 4.43 at baseline to 2.21 at the last foliow up. There was no

significant difference between two sides was found in this group.




4.3 Photo evaluation

The photo evaluation was done at the end of the study by two independent doctors

with a three-point scale as follows: good improvement (more than 61%), fair (41-60%) and

poor (0-40%;).

The results of the photo evaluation showed as follow

TABLE 4 Photo evaluation by doctor 1

poor fair good

Group 1 Placebo 41.67% 33.33% 25.0%
3%HQ 33.33% 50% 16.67%

Group 2 1% Algha 15.38% 48.15% 38.46
Placebo 15.38% 46.15% 38.46%
Group 3 3%HQ 7.69% 69.23% 23.08%
1% Alpha 15.38% 46.15% 38.46%

TABLE 5 Photo evaluation by doctor 2

poor fair good
Group 1 Placebo 16.67% 50% 33.33%
3%HQ 8.33% 8.33% 83.33%
Group 2 1% Alpha 23.08% 38.46% 38.46%
Placebo 30.77% 30.77% 38.46%
Group 3 3%HQ 15.38% 23.08% 61.54%
1% Alpha 7.69% 38.46% 53.84%
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The results of the photo evaluation by two doctors showed no significant different in

the most of patients. The significant different in the photo evaluation was found only in

Doctor 2 ‘s evaluation in patients group 1(placebo and 3%HQ) .(p=0.012)

Figure 15 Show the photographs of a patient with clinical improvement after applying

3% hydroquinone cream to the right half of face .
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4 4 Patient’s own assessment

The evaluation at 10 weeks was done by patient’'s own assessment, improvement
was assessed on a three -point scale as follows: good improvement (more than 61%), fair

(41-60%) and poor (0-40%)

e eem e J—

poor farr good

S N A oy

a Placebo 0 3% H

Figure 18 Graph demonstrated the subjective evaluation of group 1

The patients in group1 graded their improvement on the placebo side: 58.33% as
good, 33.33 % as fair and 8.33 % as poor .For the 3%HQ side, the patients graded their
improvement on this side of face as good 81.67 %, 8.33 % as fair and 0% as poor.

The mean of improvement score in this group shows as follow: Placebo = 3.583 and
3%HQ = 4.416 and there was statistically significant difference between placebo and
3%HQ (P =.005)

These results showed that the patients of group 1 satisfied with the treatment of 3%

HQ more than placebo.
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Figure 16 Show the photographs of a patient with clinical improvement after applying

1 9% alpha arbutin cream to the left half of face .

Figures 17 Show the photographs of a patient with clinical improvement after applying

3% hydroquinone cream to the right half of the face and 1%alpha arbutin to the left half of

the face.
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Subjective evaluation by patients group 2

N } - - -

12] ‘
104

poor fair good

m 1% Alpha arbutin O Placebo i

Figure 19 Graph demonstrated the subjective evaluation of group 2

Group 2, 84.62% of patients graded their improvement on 1% alpha arbutin side as
good, 15.38 % as fair and 0 % as poor. For the placebo side, 84.62 % of patients graded
their improvement as good, 15.38 % as fair and 0% as poor.

The mean of improvement score in this group shows as follow: 1%alpha arbutin =
40769 and placebo = 3.8462 but there was no statistically significant difference between

using 1%alpha arbutin and using placebo in this group.
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Subjective evaluation by patients group 3

T

I |
gt - |

o
6+

poor fair good

i o 3%HQ 0 1% Alph:a"arbutin]

Figure 20 Graph demonstrated the subjective evaluation of group 3

Group 3, 76.92 % of patients graded their improvement on the 3% HQ side as good,
23.08 % as fair and 0% as poor .For the 1% alpha arbutin side, 61.60 % of patients graded
their improvement as good, 38.40 % as fair and 0% as poor .The mean of improvement
score in this group shows as follow: 3%HQ = 4.076 and 1% alpha arbutin = 3.769 but there

was no statistically significant difference between using 3%HQ and using 1% alpha arbutin

in this group.
TABLE 6 Subjective evaluation by patients
poor fair good

Group 1 Placebo 8.33% 33.33% 58.33%

3%HQ 0% 8.33% 91.67%
Group 2 1% Alpha 0% 15.38% 84.62%

Placebo 0% 15.38% 84.62%
Group 3 3%HQ 0% 23.08% 76.92%

1% Alpha 0% 38.40% 61.60%
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4.5 The side effects.

The incidence of side-effects was greater among the patients in group 1, with 4
cases of patients reporting the mild, moderate and severe side effect, 1 cases developed
mild side effect on placebo side ,3 cases developed on 3%HQ side, One patients

developed severe redness and irritation from using 3% hydroquinone and she was

th
terminated from the study atthe 4  week.

Group 2, there were no side effect from the cream (1% Alpha arbutin and placebo)
that use in the study but there was irritation in one patient who use sunscreen ,
nevertheless this patient could continue and complete the study.

Group 3, there were 2 cases complaints of mild side-effects, 1 case on the 3%HQ

side ,1cases on 1% alpha arbutin side .No patient in this group was terminated from the

study.

Figure 21 The side effect from 3% Hydroquinone on left face of patient.




CHAPTER &

DISCUSSIONS

5.1 Demographic data of the patients.

Melasma is a circumscribed hyperpigmentation of the facial skin over sun-exposed
areas: it is commonly seen in Asian women. The disease affects all racial groups but is most
prevalent in darker individuals (skin types IV, vV, and Vi), “D 1t is exacerbated by sun
exposure, pregnancy, oral contraceptives, and certain anti-epilepsy drugs.

According 1o our studying in patients’ demographic data, the majority was the
middle age women , their average age was 38 years , Fitzpatrick skin type IV (65%)
centrofacial pattern (60%) , epidermal type (80%) , the average duration of melasma was
4 years and the aggravating factor was mostly from sun exposure (66%). This data shown is
simifar to the other previous studies, for examples : the study of lan L.Guevara et al : Safety
and efficacy of 4% hydroquinone combined with 10% glycolic acid in the treatment of
metasma”™ showed their patients' demographic data that melasma was commonly seen in
the people with IV skin types.(61%), the average age was 37 years, the average duration
was 9 years , the most common pattern was centrofacial (80%), aggravating factor was
mostly from sun exposure (63%). Besides, there are also two other studies of Pathak MA,
Farinelli WA, Fitzpatrick T: Nature of melanin pigmentation induced by solar or UV radiation
in individuals of skin types | to VI. ®. and Gilchrest BA, Eller MS : DNA photodamage
stimulates melanogenesis and other photoprotective responses. s .They showed that the
average age of the patients was 34 years, the most common type of melasma was
epidermal type(70-78%) and the most important predisposing factor for melasma was the

sun exposure {60-65%).
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5.2 The efficacy of alpha arbutin in the treatment of melasma.

Melasma still has a therapeutic problem with enormous variety of treatments, which
range from the isolated use of hypopigmenting agents such as hydroquinone improves

6.7

between 64 - 88% , 68% improvement for retinoic acid “ 75% through combinations

of the Kligman triad (49), chemical peels * and including unsuccessful attempts with lasers,
such as the Q-switched ruby equipment. o

It is known that hydroquinone is one of the effective depigmenting agent in the
treatment of melasma. Because of the serious side effect in the cases with long-term
treatment by hydroquinone i.e. orchonosis and permanent leukoderma, it should always be
treated with caution. Adverse effects related to hydroquinone frequently occur with the
formulations of > 4%. The most common problems caused by hydroquincne are irritant and
allergic contact dermatitis. 2

Alpha arbutin  (4-hydroxyphenyl alpha-glucopyranoside) is known as the new
derivative of hydroquinone. it is the effective depigmenting agent in the vitro study but the
clinical study is lacking. Sugimoto K et al had previously studied the inhibitory effects of 4-
hydroxyphenyl alpha-glucopyranoside {alpha-arbutin) on melanogenesis in cultured human
mefanoma cells, HMV-1Il, and in a three-dimensional cultured human skin mode! . Their
study shows that alpha-arbutin do not inhibit cell viability, while melanin synthesis is
reduced to 40% of that in the control. These results indicate that alpha arbutin is an effective
and safe ingredient for skin-lightening. )

To assess efficacy and safety of alpha arbutin for melasma treatment then we
performed this clinical study. The results reveal that 1% alpha arbutin is an effective
depigmenting agent for pigmentation reduction in melasma with minimal side effect . A
greater clinical lightening (MASI score) was observed in the 1% alpha arbutin group more
than placebo with statistical significant different at 4" week (p=0.01) and the difference in

pigment reduction {melanin index) between using of 1% alpha arbutin against placebc was

statistically significant at 10" week (p=0.001)
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Comparing 1% alpha arbutin with 3% hydroquinone cream, our study shows
indifferent in efficacy { MASI and Melanin index ), while the onset of improvement in pigment
reduction {melanin index} of 3% hydroquinone is faster than 1% alpha arbutin. The
significant different in pigment reduction of hydroquinone was observed as early as the 4 "
week of treatment, whereas that of alpha arbutin was noted at the10 " weeks.

Interesting, between the 8 " to 10" week of the study, it had been remarkably found
that the melanin index observed in the most of patients showed increasing. We try to explain
the cause of increasing of the melanin index. It was the actual period that patients went on
sunlight vacation in April, some went o the beach, traveled to their hometown and

cerebrated Songkran festival, which might affect the increasing of melanin index.

5.3 The side effects of aipha arbutin.

The side effects of 1% alpha arbutin, comparing to 3% hydroquinone, has been
found to be less irritating and better tolerated. Four cases (14.2%) of the patients in
hydroquinone group developed mild to moderate erythema with 3% hydroquinone cream at
the first follow up visit , whereas 3 cases were able to continue the trial with the addition of a
maoisturizer applied after 3%hydroquinone cream application. Only one patient in
hydroguinone group stopped using of 3% hydroquinone cream because of severe irritation,
then necessary to be cut out of the study. Still in the alpha arbutin group, it was found only
one patient (3.5%) who developed mild erythema and scaling at the first follow up and be
able to continue and complete the study. Such the resulis show that alpha-arbutin is an
effective and safe ingredient for skin-lightening in melasma treatment. Nevertheless the long
term side effects from the using of alpha arbutin should be observed in the further longer

follow-up study.
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5.4 Assessment by patients and doctors.

According to the patients’ own assessment, the patients have been more satisfied
with the treatment of 3% hydroquinone cream than placebo with statistically significant ( P =
0.005 ). The subjective improvement was observed on the hydroquinone side with 91.67%
good results, compared with 58.33% on the placebo side, despite of no difference with 1%
alpha arbutin and placebo. Besides, between 3% hydroquinone and 1% alpha arbutin, they
also felt it made no difference in the treatment of their melasma.

According to the evaluation by two independent doctors, the significant different in
photo evaluation was found only in Doctor 2 's evaluation which showed that the photo of
the face using hydroquinone had the better improvement than using placebo (p=0.012). But
the majority’s assessments by two doctors showed that the clinical improvement by photo
evaluation in the treatment of melasma, the using of hydroquinone, alpha arbutin and

placebo are not different.

5.5 Conclusion.

From our study, we can conclude that 1% alpha arbutin is an effective depigmenting
agent and it can reduce the pigmentation as effective as 3% HQ in the treatment of
melasma, with a minimum of adverse effects. For this reason, 1% alpha arbutin seems to be
a new interesting choice for the treatment of melasma, however, further trials are required to
assess the efficacy and safety of the higher concentration of alpha arbutin or the
combination of this topical drug with the others, in order to identify additive effects for better
treatments of melasma. Nevertheless, the drawbacks of the study are the number of the

patients should be larger with a fonger follow-up period.
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Teerasak Moryadee. (2005). A clinical, prospective, randomized, double-blind
trial, comparing 1 % Alpha arbutin with 3% hydroquinone in the
treatment of melasma. Master thesis, M.Sc. (Dermatology). Bangkok:
Graduate School, Srinakharinwirot University. Advisor Committee :

Assoc. Prof. Montree Udompatikul, Assoc. Prof. Piti Palungwachira.

Melasma is an acquired hyperpigmentation that is often recalcitrant to treatment
with depigmenting agents. Currently hydroquinone is known as ane of the most popular
depigmenting agent but in the long-term treatment, it had the serious side effects .
Recently, alpha arbutin, a new derivative of hydroquinone which is effective and safe
approach for skin lightening in the vitro study. Despite of lacking of clinical study, we
performed the clinical study to assess the efficacy and safety of using alpha arbutin in the
treatment of melasma comparing with hydroquinone and placebo. Forty two Thai women
with melasma were enrcolled in a split-face, prospective, double-blind, randomized trial
lasting for 10 weeks. Pigmentation was measured by using the mexameter. Clinical
evaluation and adverse effects were performed by physicians and patients. At the end of
the study, the results showed that the treatment of melasma with 1% alpha arbutin cream
and 3% hydroguinone cream , both had a significant effect in reducing skin pigmentation
comparing with placebo(P=0.007and P=0.001). Comparing 1% alpha arbutin against 3%
hydroguinone cream, the results showed no different in efficacy. The side effects of 1%
alpha arbutin (4.5%) , comparing with 3% hydroquinone{14.2%) , was found to be less
irritating and better tolerated . From our study, we can conclude that 1% alpha arbutin can
reduce the pigmentation as effective as 3% hydroguinone in the treatment of melasma, with
a minimum of adverse effects. For this reason, 1% alpha arbutin seems to be a new

interesting choice for the treatment of melasma.
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