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Thesis Title A Comparison of Intradermal Glutathione Combined with a Fixed
Triple Combination Cream versus the Cream Alone in the

Treatment of Facial Melasma in Asians: A Pilot Study

Researcher Ackapob Malithong

Degree Master of Science (Dermatology)
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Co-advisor Lecturer Siriwan Krulmasuwan.
ABSTRACT

Background: Melasma, a facial hypermelanosis, is more common problem in Asians.
Nowadays, there are difficultly any studies delineating the treatment because there have no any
methods showed enough efficiency for the treatments. Therefore, in this research, the intradermal
glutathione combined with a fixed triple combination cream was proposed as an new alternative

treatment for fading melasma.

Objective: For the treatment of melasma, the study was designed by comparing the results
obtained from the use of intradermal glutathione combined with a fixed triple combination cream and

the combination cream alone.

Materials and methods: A total of 26 patients with melasma were screened for only women
having melasma on two sides of face. Data including sun-light exposure, use of cosmetics, use of
hormone or medication, family history and occupation were collected. Laboratory investigations
including mean melanin index were performed. Of 26 patients were treated by using combination

cream (4% hydroquinone, 0.025% retinoic acid, 0.1% triamcinolone acetonide) on two sides of face.

(6)



Then, one side of face by randomness was injected by intradermal glutathione and another was
injected by intradermal normal saline. The treatment was performed every week in totally 4 weeks.
The investigation was continuously carried out in every week after treatment until 4 weeks. After that
in the 8" week, the treatment was evaluated by Mexameter MX18, Photograph from Visio Face Quick,

global satisfactory score from patients and doctor, and local side effects.

Results: Using the statistics, it can be observed that the mean melanin index obtained from
two side of face, using different methods, is significantly reduced from the first week to the end of the
treatment. On comparing the mean melanin index from using intradermal glutathione combined with a
fixed triple combination cream and the combination cream alone, there have no significant difference

at 95% confidence.

Conclusions: The use of intradermal glutathione combined with a fixed triple combination

cream has no more efficiency than using the combination cream alone.

Keywords: Melasma/Glutathione/Combination Cream (4% Hydroquinone, 0.025% Retinoic Acid,

0.1% Triamcinolone Acetonide)/Intradermal
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ag TaelaTuartiudndifydomsnmuading as gwa1tiu Tunssuiumsduasizniadiy
a 09.1} 19 o I @ 9 v v Ao o A o a
anuiu wundesmsieu ladifludinszdu Taawu lmidmanndwanoou lad nTsdud

[ L= . a 09.1’ Y A = .
N3ZUIUMITUATIZHNAT (Melanogenesis) (5UINATAIAU A 1oA- 1N 153U (L-tyrosine) 9290
a 4 I anAa
99n% las (Oxidized) Miluueoa-3.4-1aloasondiliiaozariiu (L-3,4-dihydroxyphenyl-alanine)
3 a 1 I a
wiolalh (DoOPA)  nniulatwzgnesnd ladgaeiilulathniluu (DOPA-quinone) 1Az
I~ a o o
nateluallalad11lasy (Leuco DOPA chrome) taglad11Asy (DOPA chrome) AING1AL
4 v
nmiueziimsn)asunladlallu 2 fisgmna Ae
o | 1y L) I a "y <
1. afaa0s 1519 (Decolorization) 1umslasuuilaiedradn o ldlu 5.6-laas
a I'4 a a
anToU IAa-2-A3 UonFaneTa ( 5,6-didroxyindole-2-carboxylic acid ) ¥139'lan1 (DHICA) uag
I a . & A oy
veiu lanwaniiv (DHICA-melanin) 43 d1i1ena
Aa =1 ] 4 a
2. Tt lasy (DOPA chrome) (NANMITFULTINYAITUDNYA (carboxyl group) 14J
I a A 1 I Aa
ilu s.6-1a'laasonddulaa (5,6-dihydroxyindole) %30 la (DHI) nd2gneend ladee luiiludu
a a o o ¢ g <4 {
1aa-5,6-a3 TuU (Indole-5,6-quinone) 18z Ity (DHI-melanin) MNE19Y Fuiudadni

g’ £% A o
umuﬂmaqammmzuﬁm
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drumaAailTowaiiuszdeamsnga1s Tou (Glutathione) H3oFaaAdY (Cysteine) 1o
wfaeuTmha3iiu (DOPA quinine) Wuezatia‘laasendiunlalsedy Fugliad (Alanyl-
hydroxy-benzothiazine subunits) (Pawelek & Chakraborty, 1998; Mosher, Fitzpatrick, Ortonne, &
Hod, 1999)

Y
ganmalsznovae 11/l

lymsme DOPA
ylaselyrasi yrosinass

tyrosine

DPAchrome
tau'lunmaseJDULTR P2

DHICA DOPAmmme

mﬂm PDHICA oxidaseTRP1™ DHI oxidase!
and DHICA palymerase/ tyrasinase
g Pmigtl Tisilver protein HO COH
| N
o g alanyl-hydroxyl-
indole-5, 6-quinene-2- benzothiazine
carboxylic acid

DHICA-melanin Eumelanin Pheomelanin

brown, slightly snlub|e.
intermadiate MW

yeliow/red, alkali-
soluble, low MW

*in humans and mica, TRPL stabllizes um_slrmé and in mica, it aiso functions as DHICA oxidase.

21N Mosher, D. B., Fitzpatrick, T. B., Ortonne, J. P. & Hod, Y. (1999). Hypomelanoses and
hypermelanoses. In 1. M. Freedburg, A. Z. Eisen, K. Wolff, K. F. Austen, L. A. Goldsmith,

S. I. Katz, T. B. (Eds.), Dermatology in general medicine (5th ed., pp. 945-1017). United

States of America: MaGrew-Hill.

3 3 [ s a
fn‘Wﬁ 2.1 Guuﬂaumimm‘ﬂzwmﬂﬁmmuu

o a 4 T 9 I a @ @ a
Tagia l@Rvesuypdrziseonlailu 6 wia mwduilsinasgiu 2 @ fe din

Y Y
WUFIWAMFOWA (constitution skin color) UAZAAIINMIADUAUDIADTITOAT1 12 Tolan

(Facultative skin color) (Mosher et al., 1999) (miNﬁ 2.1)
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4 1 a 4 [ Y 4 a -4 a
GﬂiNﬁ 2.1 ﬂﬁLL‘UQﬁN’JGU’ENiJHHEJG]HJWaﬂLﬂmCVI111@]5@11&%0\11/‘]@]“]1&!,1/!1/]5ﬂ

PHAVDIR NI MN 5230
. , " MInoUAUDY o —
HAMDAUN MINTFIU an e M3INAR? MIRRTUNY
.. A933agIUV) .
Yoslaaunn3n Iis
1 VTN NUN, -+ 1AadY 135
] a A g
2 N N, +++ (Hade Hiantioy
3 Y17 9, +++ thupanw  thunan
3 1 I~ 9 1
4 Weaeeu  thupaig,+—  w@nies 19
— ) NeUAYNIEIY
5 Uy antios, + UoNN i
(@ianam)
v
6 Hhanadu doown,0-+  line NULaznIze (@d)

N Cripps, D. J. (1981). Natural and artificial photoprotection. J. Invest. Dermatol, 77(1), 154-

157.

2.3 mssneh

[ U & 1 v 4 1
m3snedhluilagiiu wunduiluTesnoud1ern (Yoshimura et al, 2006) Taomniz
1 A a a K [ 1 ax A Y [ A 9 = ]
pnssthsianauuazthytiagn uavdlunuismslanldmamssnun ldwadutiveu (Lee,
A g 1 o v g 3’ 1%
Kim & Whang, 2002) Hhunariinfaedonssnu (refractory melasma) HazNuUMINAa VI UE 1A
[ A [ 9 a 9 1 a A w a9 dg}
WgANITINEINT oS NEINANAANIZUNTNFOUAINNT 15U TN Tl diduiu
. . A ra a A . [ 0911 v Aag [ d'
(hyperpigmentation) #3091941NN3MWIUNA (hypopigmentation) A41 U Glu‘ﬂmgumﬁmﬁﬂm?]m
Y = < v R g A Ao 9 Ia @ Yy Y Aav
lanad 590157 uazlaeads Jududsidnsimeanuansoveumndimisliduniiise
@l (Kang & Ortonne, 2010)
nnmsanmuMssnethiigndesnisilseneulidae
@ A v A v = Y A [
1. mstlesiuauesnnuaamaansesidsansi loma soulddams1dnsuiuian
' » ' v
Mlgniteaduning (broad-spectrum) Nansotlesnussdoansllema ldnstiawuazsiial
. S o A a’ﬂ o ¥ A4 o a1 A A )
(Piamphongsant, 1998) tazmsmasunuuaailignitlesnuniniinniugeoilouiioaaminszqu

o S Y & a A g a
ﬂﬁ‘ﬂN114"1]@\1&“]56ﬁE"fi1QLlJﬂﬁL3JE]¢]E]QLW"]f‘QJJ!LﬁQLLﬂﬂ
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a A U o A ' ' o o A Y
2. vaniaeailaderdesnns o wu mMsvgasulszmueguinia nsvgaly
A ) A A I
msesd1o1mazeNsianomduaumgveh
3. mlndtheeas Tasornldmssnuluglermmsnuith (opical)  msasnwnii
(chemical peeling) D19 ATOUTN (dermabrasion) m3aaeuin1drImia (mesotherapy) My latier

anudugs (PL) w3ems 1ames (aser)

231 snm3Sneh
I A o 3 9 g A o Yyaa v A a 9 1
Wuemunedudimsairuiiad dlddanwas degtiulivaneyiia laun
a a [ I~ % { g
23.1.1 lalasa3Tuu (hydroquinone  [HQ)) lalasad Tundenailusmaniniue
4
mmgmiumﬁ S (standard treatment) (Grimes,1995; Rendon & Berneburg, 2006) 890NN
[ 09.;} o o a [ 03.1’ [ I S 3
Tagdudanisiiauveueu lal InTsdua fudimsdunsizrvanue (DNA) 1aLe13 10U
[] o = o d Y S ay Y] [ a
(RNA) Fremsiatomar Tulsy saulUdsmsiaoadadadadase agtiu mssnuiion
{ @ a 1 [ A <3 1 (% a
lFnszauaNUTUTU 2-5% MAAABIY 3-6 1ADUIWLTURUND uam 5 nEIae laTasnd Tuu
a 9 = A a A Yo o § 3 a A a v I
21UNANAVIUAT AD INANUUNTUNE (contact  dermatitis) INANITTZAGADININIIG LALIAL
A a X g Y A ~ Y Y Y 9 o ya 1
Wasud FuduwaduRsUVRIVNAY tazriIn IFANUTLTNEI Uz e1I0199 1HINAA19
Aa A 9
vusHnunma
d"o} =\ a < A o a .
WaNNHEINwOUNUMsINARN 51 a 1o 1As IuFd (Exogenous ochronosis) 11
a A Ag & o ] 9 A AA a I
waynuga Miuih 4 10 Feimssnudleasuntidumauveslalasnd Tuu 2% Huna
= 3 3 o w .
57 2-6% 1Huna1 8 1 2-5% Wua 10 1 uag 2-4% Wunal 3 1 auaey (Ribas, Pedro &
Schettini, 2010)
1T Aa a a a ] [ [ 4
2312 nguAMUue (Vitamin A) 130 1950 148U (Tretinoin) HI0ITINIHAASAA
a . P T 9 IS = a y 9 o Y
W7 (Increase epidermal turnover) saaadudanszurumsaaiadwarivldondle mssawin

Y a

Y A A 1 dy = 9 9y @ Yy 9
Gl‘])'fl"JiJﬂ‘]Jfl'l‘]fUﬂ'ﬂu I,‘L!@Qi]'lﬂﬁ'liﬂfjlﬂu@@ﬂf]%‘ﬁﬂ@uqn\ﬁﬂ (Pathak et al., 1986) 55AUANWUNUU
Aa oA Yy a A Y A a A ' D] 0o 9 Y ¥ A
NUyNA® 0.05-0.1% Nﬂ"ll'NLﬂﬂ\?V]W']JllﬂiJ@fl D NANITIZANUADIADUUINNIN VI'IGLW'VTH']LLQQ N7

Y =2 I 4
!,mmmazaamﬂm;ﬂ]lﬂ

S a d”w ] (XY v A 1
23.13 @Re308A%HAM (Topical steroid) Na InmMsvengnd e N wLTa LAk

dy 1 = 1 o J 9 <= @ ule o 1 s 9
IUUIIVEUNATUNIUADNITNINUUDILE A I 1NLUAT Iﬂﬁlllﬂﬂ‘]_lfl\iﬂﬁﬂaQﬁ'ﬁ@]'N ] MNHANTI N

3 A v A ' @ o A ] a a
1ada (Kanwar, Dhar, & Kaur, 1994) lla$ﬂﬂuﬂmi%}ijﬂﬂﬂ81ﬁ3§u LBU m‘miuau W?@

a 1 A a @ o ya a . < Yy A
llaiﬂiﬂjiuu LD NULT DIVDNININUIU NN (atrophy) ﬂ’ﬂﬂlﬂﬂﬁj (steroid acne) HAZIN U ULADA

Woeldrmiala (telangiectasias)
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s 9
v W

23.1.4 000N LOTA (Azelaic acid) NONTIVIINTONAU (Anti-inflammation) N1

& ~ . . a ¢ Y & Ay
IBDUUANLTY (anti-bacterial) UAZUYNTNINUFANNTIUNATAIY (Rendon & Berneburg, 2006)
1 Y Y Aq Y 091/ 1 o Qs/l Y =y A Y A a A o a A
38@‘].]?1']1“!51]%61]111/]61%%@]\1&!,@] 15-20% NMIUaE 2 A3 Wasll']\‘llﬂﬂ\iﬂWUUlﬂ AD INANUAUUTIIUN

a [ Y
meuaziaoniluyyla

s 9
Q/

a a a o o a (%
23.1.5 Tn?n uoda (Kojic acid) NgnidudaueuladInlsdma (Lim, 1999) fnly
Y a QJQ/ 094} o [
awgi lalasad Tuu mszesngniduduen laidudeanu
<3 aa A A aa A . A
2.3.1.6 DU-DZFAA-4-t0A-Feanou U U (N-acetyl-4-S-cysteaminylphenol) 15971
o A o s Y I a Y, = a s .
Asifitisans ueaa 1 adaduazmar Tulyu'ld anmsany1vesdn Iyl Jimbow) Lay
~ o @ [ o o dya AR
ame Wil aa. 1991 Taeiimssawauduthdmou 12 au vazsihmsmeifiaanenuiy
A ' = ddgl 1 9 = == v 3 gl
AU 6 1haU WU 8 AY Tomsavuas binuradiafesla o uanisienumsnautludg
NaHgAL 1 AU (Jimbow, 1991)
a Aa A . " = = v o 9 < A a Y o Y
2.3.1.7 393U UY (Vitamin =~ C) mm‘ﬁmmiaﬂummiﬁimmmmmu”lﬂ 1n 1
1o Aad A A . A [} [ Y 1a v & o Y I
AR lopou TnTW3Fd (lontophoresis) NoFIe TUMIKANGUTGHINTT FaazilFimn
Y
NAANINUY (Huh et al., 2003)
a a A Q(QSII { a I a !
2.3.1.8 N uuaninueda dgnidemsdsunarai Tuudunaiaiy diwaan
o a a a a o o 4
M31aIveI0zs T latinuedauazaamsaslanseanunauau Mlrmsiiauveasn lad n
Tsaiudanad
I 0 o o I 1] 4 a
2.3.1.9 ngdls Tou iWumshswmedunsizd laes iuiuszull Indvesnsaozii
a 1 $ o w 1 1 [{
Tu 3 aila lAun Faadu ngauun uag Inadu Tudhndaguareedialusiame laun Wueas
) a 1 @ o [V a 1 Y] o a 1 Yy
Aueyyaddsz ¥sau lumsiiaeuazuiaasiyeanINI NMe duasizr 115au ¥elilae
A = <4 1 1 =< ] Y 1 S ad 4
RoALATIAMULTNTT T IMIFURILVRIEIT OIS gaad ednilesdiduevourad
9 ¥ ) v A = 1T 9 @ sl A a a 9 2 1
luTgnihme nazdligns lumsaedunszurumsdunsizdiladuaiudndie (F99zna1
Tavazidoa luiidongdi s Touae la)
4 1 Jd a a o [
2.3.1.10 819U ) 19U 915AY (Arbutin) 3-7% @115 (Licorice) 0.1% a13@AAIN
o o [ [
LGB IREE] (mulberry extract) 813NAVINTN (placental extract) A5ANANWUVE (green tea
I
extract) Audu
Y = ] ' dy = 9 = A v 1 Y a =B ]
uiNaseengnd lnd o a1l wiinatufseitosniims 1y laTasad Tuu uandela
Y] { a a [ 4 <3 1 a 1
fimnsdlanliszantammamssnunsiag vazd Idieumims 19 laTasad Tuy Aeandel

maesnuithnate 9 @neausudismivlseanTnnveamssny aanatufeavesns

SnuazuauazaIn lumImednale
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232 M3aen%it (Chemical Peeling)

<3| o a da a v A . . '
Wumssnudaiiialnadiemsndanintidreansail (chemical peeling) 131 M3 1%
1nalnan weda (Glycolic acid: GA) lasnaslsue%an Le%A (Trichloroacetic acid: TCA) lag
[ A 9/4? v ad Yy 9 Aq ¥ A ay 9 1 Y o
Ham3snpn 1avuAYIs anudutuvesansh 14 tazszeznarinmenal’ ua lagsauudads

9 o [ =% :/l 9] 9 = Y 1 aa 3’ d? @
lawalumssnu lidesdiin sausiedanunadnufesldtes wu anzdiiadWurdinisaen

b3 . . . A a A @ v
N1 (postinflammatory hyperpigmentation) #30 MIAAIY0 111UAY (Katsambas & Syngros,1997)

2.3.3 MSNIOHIN (Dermabrasion)

o 9 as dy Y =2 @ & o [ a dy 1 a KR o kY 1 =
ﬂ1§§ﬂ‘H1ﬂ’JfJ’J‘ﬁﬂTiuulﬂWﬁﬂi%ﬂUﬁuﬂﬁWﬁiUgh%uﬂ@m ﬁ%uﬁW%uﬂaﬂNﬂUlﬂwalliJﬂ’ﬂﬂﬂ

A3

% 9 = ] an oy dg’ [ Y A a I A 4 . Y ax A
LAZHNWUHAT ALY 1B TRIARIVUNHAINTNTOHH 130 iNaLWalunasea (Keloid) llﬂ 15U

39 lAeaidunilenin (Kunachak, Leelaudomlipi & Wongwaisayawan, 2001)

2.3.4 M51FUaIAMAYNGS (Intense Pulse Light; IPL)
Tuilagiiu wumsihueesanudugs inldiesne IsaRamisedums nate d15ums
o 9 d‘ [ 3 4 =
wasanudugaionssnedniu gnireaulee 19935311 (Gerrado) tazame 11l a.a. 2001
Tagldnszannsoauas (filer) AWEIAAN 615 w1 Twwas Kimssneithatdananludile
o J 9 [ A A v A ) 91 A o = Y =
$109u 3 518 wun lawamssne luauinaas uaiesonsaudieniimsanyiitos 39019
g1 lieunsovennamssnuNuuFald (Gerrado, Arias & Ferrando, 2001) 911 1129 LA AN
o [ =\ 1 av [~
Iavhmsanims duaeanudugesnuthlum e Taelididns wisesw 43 910 uiuilv 2
A A &y Yo o Y, 9 ' o v a ~ o
nqufie nquinile 1asumsSnudisnasanudngeswnums s 4% lalasnd Tuu feududn
oA 9 a ~ 1 =y 1 [ VoA Yo (% 9y
ngui 191 laTasnd Tuunufissediudon wudwamssnudhlunguin lasumssnualeuas
Y

' 1 1 v o w aa 1 v d o @ [
ﬂ'J"IiJL‘lgljiqui aﬂ'ﬂﬂ'qMﬂ')‘]JﬂiJ’f)fJNﬁufJﬁ']ﬂﬂJuﬂ'Nﬁﬂ@] LW]'W‘]Jﬂ'lﬁﬂa‘UL‘]Jug]'l“If'lﬁa\iﬂTiiﬂH"l 6

2
PO (Wang, Hui & Sue, 2004) aruwamssnenluauneiu wuiwamssnu luusiven

Yy 9
o =

a Aa o [ o I 2} v 2 .
aunsanadaindiurdsmasne wazdhndwiudimasiganssnula (Bedavania &
Suthamjariya, 2006; Polnikorn, 2001)

=1 Y] [ 9 s Y 1 9 9 as/’ [ A

MINNBUAUMTTNHIAIBAIEDITHAD DLHUIINT IFUaIANUTUGITY WARIUNYN

asgeanuirziosniiuin lidealszosianinnaan1sni (down  time) ¥aiue19nuIena
A A { [ 4 [ 4 1 o ! & a
Uszansnmnttesniuiofeunuames uazwuinms lsuawnrudugldwadnuthnduaie

A 42
AUNMUY
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(% % d
2.3.5 f'lﬁiﬂilﬁhﬂ’.]ﬁl!ﬂ!‘%ﬂi

m3laessnuithorderannis “Gann TWlasos 1ulaga” (Selective

J

. A A Y o ~
photothermoly51s) ) ﬂ'lim’ﬂﬂcl"]fWﬁQ\ﬂuLm‘ﬂf’E]ﬁﬂ

=

tanuduwzaenguaiiliviune (Target

Ay o & o A & a A Y o A
chromophore)  NH9aM35AEN Fathruneveamssnunfdediadwariiy wawimslasy
[ o 3 I o &

naanunaae s und I nuaNUS o (thermal effect) tazMITUALINBU (photoacoustic)

o 3 A a Y dyw 1 Y
Tharadadwariuihnnelduannszaie venaniidedwalimar TuTouuaneeninain

s < 3 a { % o !
wadasudaduazgninunu Taswar Turaluige (Ogata, 1997) Famsiaenldwasaunidl

o ] a ' o { A o
ﬂ'J']ll‘ﬂ']lW'lgﬂf]!llﬂ?ﬂllﬁ']uu%%“]ﬂflaﬂﬂ’liﬂ’la’lﬂlﬁﬂlﬁ'ﬁ]‘i,ll']\uﬁﬂ\‘] LLaZaﬂWﬁ%’N!ﬁEN%'Iﬂﬂ'liiﬂ‘H']

#1441 (Anderson & Parish, 1983)

Wavelength (nm)

]
x4 UV  Visible Infrared 7
10000 ;
. —a—Hh0,
o ~r- Hb
c == Melanin
[}
g 1 —Fat
-] ‘
- | m— Water
(=]
]
2 001
0.0001

J o a - @ Ja @ J @ a
1N TN Nu’ﬁﬁﬂﬁﬁ. (2552). ﬁug’]uuazﬂaﬂﬂ’]iﬂlﬂﬂlal%@iW'J‘H“LN. Tu 2598 llu’ﬁﬁﬂiﬂ

a ia % a wva Y 9)
(UF9U15N19), mwesmﬂuﬂmwﬂguﬂ (¥iv 3). ATIUNNA: BB 1IUTU.
a @ @ 1 1 A ~ a a :’
MNN 2.2 mammuwawmimmazﬂmﬂaummaTnTﬂauu AT UU LIRS Iillﬁflﬁ"]]@ﬂﬂ'l
' a dy 1 @ = v oy [ o Y dycu
W‘].I’JT%]T]JN"BHﬂﬂﬂ@]@fﬂiiﬂ‘HW!m%NﬂTiﬂﬁULﬂu*ﬂTﬁﬁﬂ‘ViEJﬂﬂTSiﬂHflﬂ UDNIINUUN

J a Ao a9 42' . . A J a . . [
WUNUTNUNT BN AIVAUY (hyperpigmentation) HI0U1ININNINUNA (hypopigmentation) WAY

misam1d (Bedavanija & Suthamjariya, 2006; Polnikorn, 2001)
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2.4 asnuithgasway

4
NNMSNUMILITTUNTsH womahgasewavanldaswsnluilad. 1975 1dun e1m
a . 2 1 q Y o A = o Y '
fhgasvowndnuuy (Kligman’s formula) Fawuinliwamssnunauazimsiunldunsvae
gasonlsznouldie  0.1%msaTudu  s%lalasailuuuay  0.1% ensuuns ey
% QSJ} % Y @ Qﬂ}l o Jd
(Dexamethasone) (Kligman & Willis, 1975) FIEINITUA T NI dudImsdun Iz soms
1 3 A a9 1 1 = QsJ‘ a Aa o 1 A =< 1
yuduadmariiudlonszuaumaan o fu'll Snnuasd Tusudaomumsduiuveslalas

a Y 1a @ =S d A A a a a
A7 TGRS LlﬁzﬁmEli?JfJﬂ%’Jﬂﬁﬂﬂﬁi%ﬂTﬂLﬂ@\i‘ﬂf]"lﬁ]Lﬂﬂiﬂﬂulaiﬂiﬂliuullﬁglﬁiﬁiu

U
]

A Y = 1 9 dyd o s 9 <= a 9 Y
ou'ld uailosnnmuiims lengasiimsimewadadwiiaduazinanizunsndou ldos
Y 3 1 A ] a a 31 Y [ A g ~ o a o
mnlsiunannuuazaoiiod iy manedadndirsonn ladiia Tolas Tuda ey
Vs ganieaanatnufsuaiinaldnamssnuing Ao ergaswenlaTasnd Tuu (A fixed
hydroquinone combination, or Triple combination) N1)52neUAIY 0.05% 1N3A TUDU 0.01% WQI@“L]?
TuTau ue®wa (Fluocinolone acetate) iaz 4% 1alagad Tuy dawunlinalusesnsnnasues
[ Y
thaniuienlssumeunums e 4% laTasad Tuu (JARafvY 64% taz 39% MudIe) uadany
Y A Y 1 a 3 P ] o & g Yy A 3 9 =
HaduAoe1d 1y Auas aeniduye naudou uiwesau Fuiluwadrufsuantes lilioims
U3 (Chan, et al., 2008) taz lunuwatnufealuGosen1z Te las Tugaluditns it e
9 dall A I~ [ A [l 9 [ 4
Ifeniineiouilunannuaeiiieed1aios 24 §Ja1 (Grimes et al., 2010)
Tuilagiiu wunms geangasnanlalasnd Tuugalsznenludela Tasad Tuu 5@ Tu
a a =) o [ { I ~ ) [
80 uoda uazaifesosd Inwamssnenataz Mtz 1915 ums s e (Kang et al.,

2009)
2.5 ngalsleu (Glutathione)

J A ) o @ s A
ngd 15 Tewiluesisumedunsize laws Usznoudieiusznli Indvesnsasz i Tu
A Y 1A a ~ A Y Ao w ' ' Y
3 aila laun Fmedu nganun waz Inadu uaglinihndngrareedislusanme laun
o v A . . Y 1 9 < J A 1 [l
1. M3MIaNy (Detoxification) Ngd1 15 Tousread1audu luiriaais o Tusrene
Taea N1y Glutathion-S-transferase ~ N¥281un1TA19AN YDA INT19N18 Taela1usIu 1y
v Y Y
AszurumIasumsnyyia azaielini @zarelniniv) wu Tangmiin ansszmve e

A 9 ' a Y I A oy ﬂjdd? J 1 o w 1
LN m@ummmmwm“l‘wuJumimazmﬂm"lﬂmuuammm’amﬁmfnﬂaaﬂmmwmﬂ
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yo} 1 Y] o J a ]
wenniideneilesiudvanmsgniiaieTasueaneged (q31) A1INBIINYUT GINITUTAT
Aa <3| 9
WRANUYUIA (Overdose) T UAN
2 wa aaa
2. MIAOYYAdATT (Antioxidan) ngd1ls TouTnmautiaduasd e
PONFAFY (Oxidation) NHANUH WA s 1M tazInTmenangi 15 Teuaszdna
ThlszansmmmatinuveddaduduazIaivdunnseali
3. MatsZUUNNANAY (Immune enhancer) NgA1 15 Toulianuamsagionszqu
Ay o ' 9 o I 4 a A PR L A
szugiguiulusumelasnszqumsiiauveusu lsdvaesiame i anmeaed s
=3 ; A A [ dy Y] 9 ]
uilamlasusaudureuuaiGeuas 1ia uenvniinga s Teudaseaieuazsounyy DNA
& v = .
FAIWNIMTai 1 sau uay prostaglandin
<o Ay Ay = = v vy
uonMNHFIMDTIwIUMIITeNdNDgnFueengdi ls Toulumsaedunszuiums
@ 3 a o & 1 [ i
dupnziladuariiv Tagansndudnszuaumsa  aeae Tt
@ Qa}/ o a v A a ~ SR A <
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