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Thesis Title The Effectiveness of Fractional 1927-nm Thulium Fiber
Laser with A Fixed Hydroquinone Cream Versus A Fixed

Hydroquinone Cream Alone in Melasma Patients

Author Jariya Songchome

Degree Master of Science (Dermatology)

Advisor Lecturer Jaratsak Ruangpeerakul
ABSTRACT

Melasma is an acquired increased pigmentation of the skin, characterized by gray-brown
symmetrical patches, mostly in the sun-exposed areas of the skin such as cheek, forehead. Commonly
found in female more than male. The pathogenesis is unknown, but genetic or hormonal influences
with UV radiation are important. The common treatment of melasma is topical agents, chemical

peeling and laser.

Objective: This study decided to compare the effectiveness of fractional 1927-nm thulium
fiber laser with a fixed hydroquinone cream versus a fixed hydroquinone cream alone in melasma

patients.

Materials and methods: Forty patients with melasma on both cheek were enrolled. Patients
were randomly divided into 3 groups ; HQ cream, laser and mixed groups then encountered 3
consecutive sessions at 4-week intervals and followed up at 0, 4, 8 and 12 weeks. The outcome
consisted of the evaluation of MASI score by 2 dermatologists, melanin index score by mexameter,

satisfactory score by the patients and side effect evaluation by doctor.

(6)



Results: Thirty-three patients completed the study. There were significant decrease in MASI
score and melanin index score compare with the baseline in laser and mixed groups. These 2 groups
also have highly satisfaction score. There are significant decreasing in % MASI score reduction in HQ
cream and mixed group. Only 1 patient has a side effect of post-inflammatory hyperpigmentation but

no one have a serious complication from this study.

Conclusion: Fractional 1927-nm thulium fiber laser with a fixed hydroquinone cream showed

improvement, safe, good satisfaction, no serious side effect in melasma patients.

Keywords: Melasma/Fractional 1927-nm Thulium Fiber Laser/A Fixed Hydroquinone Cream/

MASI Score/Melanin Index
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LLfJﬂﬂuUlﬂﬂ‘in 1 AMMNANHUSNNAAUD Tﬂﬂ‘]ﬂqﬂﬂimmima%v]nﬂﬁ oyl (Sanchez et al.,

U

1981) A%

M9 2.1 MIULNYIAvToIRIINANYAIEN AR

a Y £
vhavesrh anyay
. a v ¥ . 9 @ oY a ¥ y 2 o B A 1 g ¢ 2
Epidermal Type (WWHITUANS 1) You¥a Uniahma-mhmaiy musavuilodedieyad tawd
AOUAUDIANDMITTAHN
2 to Aa Y 1 = y a = A 4 1
Dermal Type (RIMI5UUN) vou'liiva Hathmaseu-deomiidu lulimsnlasunlauiiedss

Y d J [ T @
Aead tauil qﬂﬂﬁﬂﬁﬂﬂﬁuﬂﬁﬁﬂﬂﬁiﬂ‘HW

L]

. = a v ¥ H) kg a 3 3 9  a o g o XA v
Mixed Type (MGLHW’J‘WH\‘WNTBU) Ilﬂ‘ﬂ’d?c’lﬁ UIMA-UIMAUVN UINY DNAMAUAR UBAVUIND T DI

e &0

g I ' 12
glelelal wavil aouduoINoNTS ﬂ‘HTlal}N
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1 [ dy 1 L4 [ YA ag 9| a dy
TagmMsutanuanyamei %zmﬂumswmmmmssﬂm"lﬂ@ﬂwu Tagi 1 stiaauoe

Snunlddentinanuazstianay (Taylor & Anderson, 1994)
22 awnamsinaih

a9 % ] [ Y ld' 1T A v 1 [ = (%
fﬂmﬁ]ﬂl@ﬂﬂﬁlﬂﬂﬁhﬁl\ﬂlmi'mlm‘lfﬂ LA IUNANINHAYTA8T INAU Iﬂﬂi\lﬂaulﬂ‘ﬂaﬂ

Y 1A A =i I A a v & X . . A A A A
"lmm UNTIAADUNUDIUATUININUITUUBDNUINYU (increased melanocytos1s) NIvNAIINNUY

v A

a I A 1 a . &£~ Y A g
MsHasaaNINN311naA (increased melanogenesis) FINTUNANTEAUNTIAYAD LAILLAR

g

. .. (B Id a < v Y a 9 Y o v o
(ultraviolet radiation) li7319ziilustia A wie B Nawnsonszquliinaihls seduwusny
= ~ 1 ) A Aaa ddg@l ] = [ ] Y
msnyinun auldthiiomsmeadindvulusggrnudisnnulusisngiou (Sanchez
y ' Y [ 3 4 4
et al., 1981) HONINUNVIMTWAANTZAUTEAVVDUADNDA ARNFAa LVNAOST (dermal stem

J = Y o J . .
cell factor) Loy 307 Tnumﬂ‘iz@;uaammaﬂu%w (alpha-melanocyte stimulating hormone) Tu
a v o Y= o A A 1A a 3 A An Y Y
WINUI ‘V]’lsh"illﬂ’lﬁ‘ﬂ’l\ﬂuLlaglﬂa@u‘ﬂ@ﬂ'l\iWﬂﬂﬂ@]%@\ilﬂﬂﬁ@ﬂﬂ‘ﬂqﬂﬂﬂTJ"UUG]u

v
a o I

I S a o v Ao q¥a Y A = ' ) a
é’l'ﬁ)’iIiJ‘L! ﬂlﬂu'ﬁ)ﬂﬁ%ﬁﬁ]ﬁWﬂmﬂ‘ﬂﬂﬂT‘iLﬂﬂph ﬂJﬂﬁﬁﬂ‘HWW‘U’Jﬂul’d’l’im\‘m\‘iﬂiiﬂwﬂﬁlﬂﬂ

9

a

' A X 9| 9 ' =R A wa s A X 9 Ao
lﬁullaglwumum@ﬁﬂWllﬂﬂJ'Iﬂﬂ'J'l 75% ﬁjﬂJﬂQNQU@]ﬂ1ﬁﬂ!qumuslu@.ﬂmqmﬁﬂﬂﬁgﬂ11‘lﬂ1ﬁ

g

o . a 9 A 2 v o 4 a a Y]
AUNUUANIY W‘UﬁﬂﬁlWﬂJ%uﬂlﬂﬁﬁﬁi‘Ué’lﬂiiﬂulﬂﬁiﬁilﬂu (Estrogen Receptor) Tuvs naEIMa
A A 2 ¥ o v o J @ . ' 9 3 aa
T]iJi?JEJIiﬂ ’E]ﬂ‘VI\‘ifJ\'iW‘Uﬂ'JHJﬁ'iJWL!‘ﬁ"Uﬂﬁi$ﬂﬂlﬂﬁ@liflﬂ@@ﬁ (Estradiol) $19N15831NUATN
a o = a v 2 Y A o o A Ao s
WIN U 'i')ﬁJﬂ\‘iﬂ1iLﬂﬂPhﬁﬂﬂ"llusluI’{i‘l"iﬂlu\‘l’)ﬂﬁmﬂﬂigﬂuﬂﬂu%iﬂﬂi$ﬂ1uaﬂiiuu‘ﬂﬂll‘ﬂu
(Lieberman & Loy, 2008)
A A o Y a 9 9 T @ A ) A A
qUnADU 9 ‘1/1‘1/1161,1"ilﬂﬂ9hhlﬂllﬂ NWUFNTTY IATOITIDN ﬂTZl%IﬂGI)'u1ﬂTi Iiﬂﬂllﬂ’NﬂJ

Anlnavuessaly nmzRalnfvesnon1ne wu doulnsous e USHLNESTIA 15U dilantin F1d 1
w d a
23 MsaenATERaTNaIHY (Melanogenesis)

a @ 35 o Y o a v A ] 35 [ 9 ~ Y 1
m‘ﬁuwumwmtﬂumwuwag%uu@ﬂQﬂ uennsurnuInniessenigain

= Y Y Y Ad o w A ] A a <= . S A 1 4
FAUAADULUAT UUINNTINUDNDYWADNITHAAN AT (melanin) Iﬂﬂl“b’aa‘l’llﬁﬂﬂﬁW maﬂullclm

[

§ [ 1% I o
(melanocyte) 115 19N I8s UMInszAUINUAIdans1 1 Towan vzlimanszduou lmind Ay

4 a % a I a a
Aowou lyid InTsFud (Tyrosinase) Fawanainwan Tulon iinamsasrauuarfiu Tasayil
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a a { ] ' = g ez 3 1
waiiu 2 wiangnad e Taun gsartiv (Bumelanin) 1y Tndwe s dihaadu-a nazillo
a . < = st o = ' A
a1 (Pheomelanin) (Ju Indmes Al amlsenovvosampsidooniniaig-aos
9 v
Tuiupeuusnvesmsasauaiiy Inlsduaszi liinanszuiums laasendiatu
) .
(Hydroxylation) U8 L-tyrosine Tl L-dihydroxyphenylalanine (L-DOPA) a9l L-phenylalanine
. . . S ¥ v . L 4 0z
(Essential Amino Acid) 11Ua15A9GUYBY L-tyrosine 911U L-DOPA azgnilasuilu L-
A { I a a a a
dopaquinone 18199 uAUNzHEn0EN Ty gruaiiuns ol Towaniiu Tasmsnail Towatiu
a 4 { I
%zﬁ’mmiﬂgﬁﬁ InTeu (glutathione) HIoFaInDU (cysteine) ievzilaou L-dopaquinone Tl
Alanyl-hydroxy-benthiazine subunits (Mosher, Fitzpatrick, Ortonne & Hod, 1999) @ aWnmisenou

ol

Tyrosine

l Tyrosinase

L-DOPA

l Tyrosinase

DOPAquinone
Glutathione

/ l W
DHI DOPAchrome CysteinylDOPA
TRP-2
Tyrosinase DHICA
. Indole 5,6-guinone Alanyl-hydroxy-
Indole 5,6-quinone carboxylic acid benzothiazine
1 1 Tyrosinase or TRP-2 l

DHI melanin DHICA melanin Pheomelanin
black brown red/yellow
insoluble poorly soluble soluble
high MW intermediate MW low MW

N Mosher, D. B, Fitzpatrick, T. B., Ortonne, J. P. & Hod, Y. (1999). Hypomelanoses and
hypermelanoses. In L. Goldsmith, S. Katz, B. Gilchrest, A. Paller, D. Leffell, K. Wolff,
(Eds.), Fitzpatrick’s dermatology in general medicine (5th ed., pp. 945-1017). Newyork:

MaGrew-Hill.

d' g 9 <= a
MANAN 2.1 VUADUMTAINUATINAIUUY


http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&field-author=Lowell%20Goldsmith&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Stephen%20Katz&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&field-author=Barbara%20Gilchrest&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_4?_encoding=UTF8&field-author=Amy%20Paller&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_5?_encoding=UTF8&field-author=David%20Leffell&search-alias=books&sort=relevancerank
http://www.amazon.com/s/ref=ntt_athr_dp_sr_6?_encoding=UTF8&field-author=Klaus%20Wolff&search-alias=books&sort=relevancerank
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JoiulaiinsAnyuneIiy o-MSH (Alpha-melanocyte stimulating hormone) FINAAN

q

v a A {a @ 1 @ J I o
VINABNNYDINTT (pituitary gland) HATWUNAIMUUFUAY D9A15ZNOVIT U POMC-peptides 111

v
=) =

{ A [ o < PN @ 1 . %
WINMNeINUMIMNUVUNATNAINIT H1UN1 Melanocortin-1 Receptor (MCIR) &iiog i
-4 dyqz . . 2 A = 9 o
ﬁ”liuhl"]ﬁ/] UDNIINUIINVUNUINUYDI ACTH (Adrenocorticotrophin)  53UAINUNYIVDINY
I I o
POMC-peptides TAACTH 10941)u precursor U84 O.-MSH wazu agonist NU MCIR 131U OL-
[ I { { J {
MSH 11 Human skin l3i319215u# keratinocytes WULNN melanocytes WU uileei Langerhans
cells (Kasumasa, Alison & Dario, 2006) imsanenunlulsernsiil red hair phenotype N1
=\ . A 1 9 P ] = = a
4 mutation Y83 POMC gene 1139 MCIR gene 3IUAIY Fudumsvavendannudeslumsinag
H 9y
Skin cancer A4 9] N51% O-MSH 71i1nnszdu1ina Human melanocyte survival Tagn1s6164
a 1 < a
N131NA UV-induced apoptosis Tuserinnszuiumsaadiadwariiv (Ana, Hiromi & Renny,
o £ { U a { g a a @ a g
2006) flmiﬁﬂ‘blﬂﬂﬂmiﬁﬂ%mﬁﬂﬁiﬂﬁﬂ 44 578 Tunis narmduthuazus namimiialng amiuy
11w H&E, Fontana-Masson staining, Immunohistochemistry #e Melan-A, O-MSH, MCIR
' 9 9 Ja o ' ' A QY ~ A 2
HASHONAIINADIYANTIAUDIANATO U nuNluaruvesmdueh nulmsnuI v
H Y H
Lymphohistiocyte, Solar elastosis, 9119% Epidermal melanin Nnau Ty Immunohistochemistry i
y Y A . . . . . . .
gounly O-MSH, MCIR wudl Significant labeling 14 Melasmic epidermis (Luciane, Helio &

Polettini, 2010)
24 Wensauavaarh

Y a A 49! == a g’/ a v o 9 a Y] g’/ == Y Qy

Aunannmsmnyuvesdadmaiulusurmisims wasAmisyuan Tnamsaasu
4

' o 4
Wonuluaulihis v auveswar Tu'len (Melanocytes) tagiual 1119 (Melanophages:

. A 2 ' =2 g '
melanin-laden macrophages) NNV Tagaau1az wuman 1u 1ay (Melanosome) Fududiusenow
PP Y A A o a = a A o ds! ] [ a 4
youua Iu lamnlivhnndna lumseaadadmariivmuiudwsunu Tunesia Tu e
] } r 9

(Keratinocyte) WUNNTHAIUD vascular endothelial growth factor (VEGF) %931 VEGF Huaana
[ o ~ da! 4 a 9 1 v A w . =
aamsanuinnruvesua Ty eyl msnafhnuinsaasansililean (Ultraviolet) Hunun
o g 1 tﬂy o a d! = d’ 1
dinnAenszuIumsil Taemmzdanst |l leaaviiawe (UVA) dadinnueninaulugig 320-400

< 4 gj v o . . { ! 2 4 .
HnmsvaaleTalariveadunlanni (epidermal cytokine) Ni3en31 ouTaTaud (Endothelins)

{ a 3 o o s a X g ¢ o
wihiveueuTaaud fe WudnszdumsdannzdiowlsdInTsdue Fadlueoulaivdnly
9 3 A a a o 3 A a A 2 ' 3 aa

AsEIUMIES e Twatu namsduaszndammantiu luman Tu Tsnnulu Ao dadn

t4 U @ a d o a @ 2
Tadu1)39] (mature melanin granules) vzgnasae lildunesd Tulan vhldAmiaddduay
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2.5 Msnph

Y
=2 v

[ Y 9 = g’/ @ ] = o o A
mssnuthlf ldnaduuiuduladovaiseds NdnyAenuguLsvessos 1sAuea
9 = Y| ] Yy @ Y A 9 Ao 9 Y
au'ld samdvinavearh anumuvesrh Wudu dissnnriiluTsansau limevia lden uag
v I Ty o YR Y o = =R o o VoA
wumsnadudlusldios mssaurhdadosdtianaladevian 3 0g19Ao
1. flosduazaamsduraiaaa

9
v o 4
2. Emmmﬁmmmlmmaﬂu"lmw
Y = [y d‘ 1 9 ] 1 d'
3. ADAUNITINEIDU €] TIUAYDYNADIUDY

v Y
e 19 lunssnurh Aaeae i

v d‘ U g’/ Y < A
25.1 nauennuwedugImsasuling
a YR o I 1
2.5.1.1 1a1asa3 Tuu (Hydroquinone: HQ) §adluennanlumssauthuninnnii 403
I Y

(Arndt & Fitzpatrick, 1965) Tagaengniduganmsiinauveasy laad nlsFue uazdinanons
Y o Y o o J a =3 9
o313 DNA, RNA i ldman Tu' T Tausiane uams 14 1 Tasad Tunluszeznannun dana i
a A A g o A A a 1 . . A A I aa a
NAHAEINAIAYADITBIVDINITIAAAINYI1INNIT (permanent depigmentation) W3 olATRANGA

ATAUNAIN (exogenous ochronosis)
a . Aa 9y 9 = o =2 = o
laTasn3Tuwu (1, 4 dihydroxybenzene) NHANUANTY 4% HMsHNAPB ARG
Y A I a ] 1% A 1A
g1viaen (placebo) lasldmlunainaawlusseznafanonuuiu 3 @eu WUl

a a Y] Y Y a o Y a
Uszansama lumssnuthld (Haddad et al., 2003) &11aTasad Tuuesaiunsasin liinans
4 Y I~ =~ 1 4 ~ a dy
seeafpuaziuiauia 1dlmsnaua@esosdony o MpaAN13ILAEIABINDINNADINGII]
9~ == a 1T AY A [ ) Y a I J

lagimsAnpnnszuaInemundgrasens tuiwawnn g leTased Tuududiumanly

v o

A ) A [ Y A dy : & o a < A o
T4 01UNONIINA IHANIV1IVU (Adebajo, 2002) FIFUWUTAUMTINA 180 1401 Tolas
a . [ Aaa QS A 9 ds@} S AaA 4 %
Tud% e (Exogenous Ochronosis) aNHHENNAAHNILHAUTAATHIY 9 HULTOONVTOUS 11919
9 2 o A 1 Y Y 4 <3 2 AaAAA A = %’ ] 3’;
ww Tauded ieansgdlendosganssemivzmuiadnldmaes wioumaazduog lugu
a @ 4 @ a 3 { A a a
Wi Tuaszieou ladiiea Tolas ludd (Endogenous Ochronosis) (1 Isanmannanuralnag
a gﬁ 1 o a { o Aaa a a ..
Maymueasuaanuiiantnisnaeu ey Taluauidn teda eonFiad (Homogentisic
1 a aa a .. . % g
Acid Oxidase) nol¥inaNsazauveaas 1o Tunuidn uoda (Homogentisic Acid) Fa11)1iuan
4 a a Aana a
vo lanived In 1531 (Tyrosine) uazliiaozaniiy (Phenylalanine) Waanaved 18 TNRUNTN LOFA
A a o a g S A A Y 1 . J A
wrumseendasuszinaitiuled lasaunimis nszgneey (cartilage) Haza oy 9 ¥oq

519meao 11
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<3 { a ' <3 @ a v A a a @ a
Wiadna ludiheon Tatie Tolas Tugaadrenuina lusiiaeuladiid o1una
{ a 9 g}/ 4 Aaa a a 1 < []
1nmsn leTasnd Tuu lidudueulad TeTuwuian teda sonsad TagTudilaeiidluliun
~ &g ) A < o 9 =2 o S <
pINUMga)uan o adunasasuenduinansonuruIININdIan By wihuia
Y v W [ P Ao o @ < < { & @
sazinwuduiusiud v shdudauaaian dnyaznganssmivziudadazaunimi
9
ungruna/i/ils 13 wagisAnan (Papillary and Reticular Dermis) ®19WUADAANIULNTAA1A?
v lunalsemaiims fmuaanududuvesls Tasad Tunliedn 2% niwaiioannis

v 1 a

a 9 ~ a dal ] 3 = =® A a 3}; =
nanatanedleIas Tugail g1alsnaw luiimsanulanguduiimsinale Tas Tugeaivil
[ v o Yy 9 a gy
FuiutnuaNu vt v lalasad Tuy (Williams, 1992)
a ~ . I ~ A Y a
ABNUNY A5 4 (Kligman Cream) il ussugasiisznouaie 5% laTasad Tuu 0.1%
a a dydg@l . Y o ] 1
937 TUdU 1az 0.1% anauunm Ty Tugiveaas Vg (ointment) gnlsavegiaunsviatsly
o I { o { a 4 { a
mssneth duewaunlsldwad Imsdsunaeugasnauunariiaioaanadiufiosionnmna
9 Y dy
N3 eI
J a . < v J a [ 5! o
2.5.1.2 015YAU (Arbutin) iWueyiusvedlalasnd Tun wulu uasuwess uguess
s o S a o A 3 Ay yx ~ Y ] ' a
anuws dagtiuensyanlslumsinmniseuded Idauaziinainunenioonitlalaini Tuu Tae
' v
A v W [ a 1 ] 1 .. FY
MseengnIsudInsauveuen lui InTsGue ua liilinane mRNA transcription M@1N3
o I ~ S a . R A A a Axd 2 ' Y Yy a a =
FUNTILHADONHD13 YA (Deoxyarbutin) FIN5eANTNMWNATIVUNNAIAIAUAN UNTANYI
a d a = =\ Jd a 1 1 o @ 3’,
Feuiouwaves laTasad Tuu 015 yau tazdosndordyau wud lukdvesnsiinuduegs
a 9 ~ [l 1 o 1= =\ d a [ A I a ]
woulai Tn Tsmeldnan hivandedu uadeondensyaudewaluGeennuiluiivdomwan Ty
4 L . 9 ! (J .
T (Melanocyte Cytotoxicity) 198NN 2 A (Hu, Zhou & Lei, 2009)
a a I~ v A %
2.5.1.3 o100 1oL (Azelaic Acid) wWuns ﬂ"lmuuaum (Saturated Dicarboxylic
. ] 2 o o P ¢ v s 1o o ¥ a A
Acid) Anulumaasygimstiman 912151 410015186 Tasdrasgnadwanndaadein
. a a ) [ a a a <
Pityrosporum ovale oziaon uedagniiunlslunssnuds nie Tluazanuialnaveudad
d’ % g}J a % 1 -2
91U 9 (Kim & Uyama, 2005) Tag'luguguen lsilnlsdma upuludavazmangasuny
LUTY (competitive inhibitor)
a 4 I % a
2.5.1.4 Tuozdun lud (Niacinamide) 11ug1luuuniia (Active Form) vosluozdu
e a o b A & A o2 <
(Niacin; vitamin B3) WU 148 a@1az510u998N 1199509 (Zhu & Gao, 2008) ¥4 Tuozdun luaiiily
) A A Aaa A A A = = P
A1309AUYBI NADH Uag NADPH Nileg lugaladamaunnwiia unmsany1dalse Texinima
a o [} I 4 a <3 a @ @ Qy a 4 o
Al liinziluFeudiunnundwswesiinmis annnuiu ans1508 s2udeAINgnhae
. . A ] A A 1T A
1AM IaULAA (Bissett, Miyamoto & Sun, 2004) luFoaveamsaadiadieiunavinms 1

VAYIWIMTVUAURATUATIY (Hakozaki et al., 2002)
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a a .. . I A a (% J 491 o
2.5.1.5 Iﬂi]ﬂ LIDH R (KOJIC Acid) L‘]J‘Llﬁ”lﬁ‘i/llﬂﬂ"l]”Iﬂﬂ”lﬁﬁ\ﬂﬂﬁ"l%ﬁ‘l’imﬂ\u%ﬂﬁ"lﬂ"I‘W'Jﬂ
,{ o w v
Aspergillus and Penicillium (Nordlund, Grimes & Ortonne, 2006) ’eJ’eJﬂi]‘ﬂ‘ﬁIﬂEJmillﬂmi] ADUNUD
dl ] a = = v A d' v d' a a
‘mmmwaglmeu“lcﬁﬁ"lﬂicmuﬁ llﬂ13ﬁﬂHTVINLﬂﬁ"]ﬂTlfnl,ﬂEJ’Jﬂ‘]Jﬂi%“]J’JLlﬂ”IiTIIﬂi]ﬂLLE’]%’ﬂ
é( 1 4 T A Y g}/ a ] 4 =Y ]
aaﬂqmmmaﬂu%‘w W‘U'ﬂlﬂﬂinﬂﬂ15FJ‘]JFJQLE]H]‘l"]ﬁJﬂl‘VIIi%LHﬁWTth%IﬁhlﬂiJﬁﬁ'lﬂ‘lfuﬂ LB U
I @ a a o
Interleukin (IL)-6 , Interleukin (IL)-8 1fludu agiiuiinis 14 Indn uedalumanydionssaunalu

A o ' A [ S A o ya '
INTOITIDNAN ) rwamqwammmﬁamnﬂmmwﬂwmﬂszmﬂﬁ

Skin-Lightening
Ingredient

In Vitro studies

In Vivo studies

Hydroquinone
Arbutin/deoxyarbutin
Kojic Acid/Kojic acid

tripeptides
Azelaic acid

Aloesin

Resveratrol

Glabiridin (Liquirice)

Soyabean

Niacinamide

a-Hydroxyacid

Retinoic acid

Vitamin C (magnesium
ascorbyl phosphate)

octadecenedioic acid

Inhibition of tyrosinase activity and melanin inhibition [128] and

inhibition of cellular metabolism by affecting both DNA and RNA
syntheses [61].

Inhibition of tyrosinase activity and melanin production [129], [66].

Inhibition of tyrosine hydroxylase and DOPAoxidase activities [130].

Inhibition of catecholase activity of tyrosinase [74]. Comparative
studies with kojic acid-tripeptides and unconjugated kojic acid [75].

Melanin inhibition in melanoma cells [132].

Inhibition of tyrosinase, tyrosine hydroxylase and DOPA oxidase
activities. Also synergistic action with arbutin shown [78, 134].
Reduction in MITF and tyrosinase promoter activiies (transfection
studies in melanoma cells) [79, 136].

Glabrene and isoliquiritigenin in the licorice extract can inhibit both
mono- and diphenolase tyrosinase activities [81]

Soyabean inhibits protease-activated receptor 2 cleavage, affects
cytoskeletal and cell surface organization, and reduces keratino
cyte phagocytosis [88]

No catalytic activity of mushroom tyrosinase or on melanogenesis in
monocultures of melanocytes. 35-68% inhibition of melanosome
transfer in the coculture model [91]

Glycolic acid and lactic acid inhibited melanin formation in human
melanoma cells. Tyrosinase activity was inhibited. No effect on
tyrosinase, TRP-1 and TRP-2 mRNA [98]

Inhibition of tyrosinase/TRP-1 protein expression concomitant with
melanin synthesis [99]
Suppression of melanin formation on purified tyrosinase and in

melanocytes [108]

Reduction in tyrosinase mRNA and protein expression concomitant
with inhibition of melanogenesis [101]

Clinical studies in patients with melasma shows reduction of
pigmentation [54, 55].

Clinical trial showed overall skin lightness and improvement in solar
lentigines after 12 -week treatment [70].

Comparative study on skin-lightening effect of hydroquinone and
kojic acid showed similar effects [131].

Clinical study on patients with facial hyperpigmentation showed an
improvement in pigment intensity by one or more grades [133].

Comparative study showed 20% azelaic acid is more effective than
2% hydroquinone in patients with melasma [128]

Clinical study showed suppressed pigmentation by 34% in volar
forearm [135].

No trials in humans. Dark-skinned Yucatan swine treated with
resveratrol showed visible skin lightening, which was confirmed
histologically [79]

Trial for melasma treatment using liquritin cream showed good to
excellent results in 90% of the patients [137]

Study on facial photodamage showed that soyabean is more
efficient than the vehicle in improving mottled pigmentation [89]

Clinical study showed significant improvements versus control in
end points: fine lines/wrinkles, hyperpigmentation spots, texture,
and red blotchiness [92]

Study on topical application of a 10% glycolic acid for melasma
showed improvement in 91% of patients [138].

Comparative study with hydroquinone showed that glycolic acid is
not more efficient that hydroquinone [139]

Study on overall skin lightening in face showed lighter pigmentation
in 68% of the patients [140].

Clinical trial on melasma showed only marginal significant pigment
reduction compared to vehicle [141]

Clinical study using magnesium-L-ascorbyl-2-phosphate cream
resulted in lightening effect in 19 of 34 patients with chloasma or
senile freckles [108]

Studies on octadecenedioic acid resulted in a more even skin tone
and overall lighter skin colour [102, 142]

210 Gillbro, J. M., Olsson, M. J. (2011). The melanogenesis and mechanisms of skin-lightening

agents-existing and new approaches. International J of Cosmetic Science, 33(3), 210-221.
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2,52 Msl¥asindiaenfiinii] (Chemical Peeling)

I ] a a aa a
Wumsldasedl u Tnaladn ueda (Glycolic acid) lasnaslsueddn uoda

1Y Ia
(Trichloroacetic acid: TCA) 1010%10 (Alpha Hydroxyl Acids: AHA) Tinszdulviimsndasadiin
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(Postinflammatory Hyperpigmentation) 3o msanwe Hudu (Katsambas & Syngros, 1997)
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a [ I~ s Y o d‘d dl
wia vzl uaesmidaie Alawe1InaY 510 W1TuwAs (510-nm Pulse Dye Laser)
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MISnMIEEEes tazSnE A eI sHanaun UM rhaleennune s
=S = Y d’ \J %) d‘ ?U \ \
@er nazSeuinan Aunay MASI Score 32+I19MI3NBINATIAN 4 Melungw

ci Y % a
ﬂ‘lﬂiﬂﬂﬁiﬂ‘HHLUUMﬂ’J

v 9
519N 4.3 ﬂT@qujﬂWﬂﬂﬁiﬂBﬁl@xﬁfN 3 NQU LAz MASI Score

, MASI
No nau T v T o
ATIN 1 AFIN 2 9N 3 AN 4
1 M 8 18 16.2 16.2
2 M 10.8 10.8 10.8 10.8
3 M 7.2 72 72 72
4 M 7.8 7.8 72 72
5 M 48 48 48 2.4
6 M 1 11 11 9.2
7 M 14.6 14.6 14.6 13.4
8 e 7.8 42 42 42
9 e 4.4 4.4 2.6 2.6
10 e 10.2 7.8 7.8 5.4
1 o3 16.8 13.8 13.8 11.4
12 e 7.2 7.2 48 48
13 e 9 5.4 5.4 5.4
14 e 10.8 9 9 7.2
15 e 9.6 7.8 7.8 7.8
16 o3 13.8 123 123 123
17 o3 19.8 16.2 16.2 16.2
18 e 3.6 3.6 3 3
19 e 12.6 12.6 10.2 10.2

20 e 72 36 3.6 3.6
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MmN 4.3 (9o)

' MASI
No. N v T4 . 22
Asan 1 33t 2 A3an 3 A3 4

21 ies 7.2 6.3 63 7.2
2 Hef 14.4 12 12 9.6
23 Hetl 15 12.6 12.6 10.2
24 Hef 5.4 48 48 48
25 Hefl 7.8 72 6.3 6.3
26 et 16.6 15 13.8 114
27 Hefl 72 3.6 3.6 3
28 et 19.2 10.2 114 16.2
29 Heva 7.8 6 6 5.1
30 Mty 8.1 7.2 5.4 5.4
31 Her 48 24 24 24
32 Mt 3.6 24 24 2
33 Het 324 24.6 24.9 24.6

d' = [ = [ P 1 oA Yo %
M9 4.4 1Weume Aunae MASI Score Tuddanin 0,4, 8 tag 12 ﬁgﬁ'JNﬂﬁ]‘iJ‘ﬂllﬂﬁ‘U INH

Y 4 @ Y an = o @ Y v ~ 1 =
ABIALEDS LAZS NHIAGITHAMNIVALNITT N IIAI881N 1IN E0819R87 LA

1
1 a

nSeuiioy Aunde MASI Score 58HINMI5NEINA5TIA1 9 Melunqui lasuns

ee

SNEWLVVRSINY
Treatment p-value

MASI Score 1M (n=7) 10103 (n=14) War (n=12) 103 VS WEN VS

Mean SD Mean SD Mean SD gm g1
adait 1 1060 455 1000 452 11.86 822 1.000 1.000
adaft 2 1060 4.5 816  4.09 9.00 6.41 0.939 1.000
adai 3 1026 415 764 42 8.80 6.51 0.849 1.000
adaii 4 949 453 724 399 8.42 6.61 1.000 1.000
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M9 4.4 (A0)

Treatment p-value
MASI Score 81M (n=7) 103 (n=14) Wan (n=12) ,
99 VS g1m HWaN VS g1m
Mean SD Mean SD Mean SD
p-value

adad 1vs2 1.00 0.010* <0.001*

adad 1vs3 1.00 0,007 <0.001*

adad 1 vs 4 0.49 <0.001* <0.001*

N PACE 1.00 0.17 1.00

a%ai 2 vs 4 0.5 030 1.00

a%ai 3 vs 4 0.95 1.00 1.00

A = 1 ~ o o J oA
NNANTNN 4.4 L‘l]d'iﬁl‘UmEJ‘U AURAY MASI Score Gll.lﬁﬂﬂﬂfi"ﬂ 0,4, 8 LAY 12 3TUINNQUN
Yo [ Y 4 (% Y ax = 1Y [ Y Y ~ 1 =
]lﬂTU TNHINIYLALEDT LLZ’IZ?ﬂB1ﬂ’JEI’J‘ﬁWﬁ1]L‘V]EJ‘]Jﬂ‘Uﬂﬁ§ﬂ‘HWhﬂ’JEIEﬂﬂHWENfJEJNLﬂEJ’J ag
= 1 A 1 @ A g’; 1 1oAY Yo @
L‘LEEJ“UL‘V]EJ“U AURNAY MASI Score TEHINNITINHINATIAN ﬂWEJGlUﬂZjﬂJ‘ﬂhlﬂiUﬂﬁiﬂ‘HHmU
= [
YINU

=

[ [ $ @ P 1 1 Yo [y 9
WU AURTY MASI Score 1Ud1/a1%1 0, 4, 8 uaz 12 52UINNGUN 1ATY TALIAY
4 [ 9 an s 9 [ Y Y =1 1 = g’; 1 1 o
03 LAz NI THANNEUAUMITAEIFNA e ieass 1@ eiu Tulianutana1aiu
Y
an [ [ d o 1
NNADA IUNTIANT 4 Flaviaanan
[ 1 H 1 ] { o g VoA Yo
Tuaauves Aunde MASI Score 5zINMsTnEAdlaria 9 melunguinlasums
[ = w 1 1 d‘ Yo [ 9 g’/ =] 1 [ Aan
Snuwuu@ernunud Tungu Nlasumsinedle e du hilianuuananiumeadalu
[ 1 3’, { a 1 1 { @ @ A, 4 1 [ H
myiauaazainaaauea daulungui 185 unssnu Ui awes nuiiAunde MASI
[ a'd' [ c’d‘ 1 =Y o @ aa =
Score Tuda1¥in 4, 8 uaz12 anadnndla1nn 0 ed19uNsdIAYNIIADA TAliA1 p-value
=0.010, 0.007 1AL < 0.001 MUAIAY FUASINUAUNISNBIAITHAUNANLI AURGY MASI
[ o’d‘ [ dd‘ 1 A v o w Aan =
Score Tud1la1vn 4, 8 az 12 anasIndla1nn 0 eglledAYNNEDA Taglia p-value <0.001

Y Y H
11493 A5INIAK
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1] o d A\l \l
4.4 nlsgumey AUNAY Mean melanin index Tud@onyin 0,4, 8 naz 12 5z1i9ngun

Yo (%4 Y q [ Y Ay = LY v Y Y =
Ulﬂ‘i‘]] NIFINHINIYALED T !!ﬁ%iﬂ‘l&ﬂﬂ?ﬁl]ﬁﬂﬁ@l!‘ﬂﬂﬂﬂﬂﬂ"liiﬂ‘ielWhﬂ’JElEan!WEN

1 S I \ ci . . Y %4 t:i ?u
EYNINE l!ﬂ%!ﬂ%ﬂﬂmﬂ‘u AURAay Mean melanin index 3ZHINNTITINHINAT

1 ' t:.; Yo (%4 = U
AN 9 msﬂunquﬂ"lmumssnmammﬂmnu

v 9
M990 4.5 ﬂsllﬁligjawaﬂﬁiﬂyﬁlﬁlxﬁﬂﬂ 3 NQU LLaE A1 Melanin Index

Melanin index

’ ataii a¥afi 2 a¥afi 3 a¥ati 4
1 &M 299.0 334.3 320.0 325.2
2 &M 261.0 275.8 264.5 270.0
3 g1 221.2 226.2 225.0 220.2
4 g 253.2 248.0 244 4 247.0
5 gINM 218.5 203.0 201.5 193.0
6 eI 403.3 402.0 387.0 395.3
7 g 294.5 293.0 299.6 296.0
8 Lﬁ!,c]ff)g 269.4 266.1 256.5 257.0
9 Lﬁ!,c]fﬁ)g 402.0 370.0 359.0 370.5
10 Lﬁl"]f’f)g 277.8 267.0 277.8 252.5
11 Lﬂl“]fﬂ%’ 235.0 215.5 195.8 199.0
12 !,ﬂ!,“]fﬂg 191.8 191.0 180.0 181.0
13 !,ﬂ!,“]fﬂg 271.0 258.8 258.8 228.0
14 !,ﬂ!,“]fﬂg 231.0 219.5 225.1 209.0
15 Lﬁl“]fﬂ%’ 214.5 199.3 225.0 215.0
16 Lﬁl“]fﬂ%’ 268.8 259.8 2448 250.0
17 Lﬁl“]fﬂ%’ 329.5 301.2 336.0 308.2
18 Lﬁl“]fﬂ%’ 201.5 182.0 185.0 200.0
19 me]fﬂg 231.0 207.5 204.5 202.0
20 mz%ﬁf 310.5 305.0 321.0 308.0
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MmN 4.5 (Ao)

. Melanin index
No. N 74 T4 . 22
Asan 1 ATaN 2 AN 3 Asaf 4
21 e’ 203.0 193.0 220.5 222.0
2 HEr 315.0 290.8 324.0 318.0
23 HEr 2423 228.0 199.5 193.5
24 HEr 246.5 223.8 2135 2135
25 e 183.8 180.7 192.0 192.6
26 HEr 211.0 179.0 173.0 188.0
27 e 230.0 208.7 2225 2143
28 e 3445 336.5 3215 303.0
29 e 260.8 244.6 238.5 239.0
30 e 195.5 1832 193.1 190.8
31 W 269.5 253.7 265.5 257.4
32 e 188.2 184.0 177.6 182.5
33 e 432.8 458.5 435.0 4427

a = ' > A o 7 ' oA
319N 4.6 138UM8Y ANURAY Mean melanin index Tud1a1%N 0, 4, 8 uaz 12 szHINNgUh
Yo [ 9 14 [ 9 ax =1 @ [ Y 9 = 1
1851 Snvdnamres tazs a8 SHaRsuA UM TANIFA 8T e99E1
= = 1 P~ L. ' o A &
97 uazSeuNey AMaY Mean melanin index 5$HINMISABINATIAN 9 n1alu

1oAY Yo [ = v
ﬂﬁ!lﬁflhlﬂﬁ‘]JﬂWiiﬂ‘]&ﬂLL’U'Ulﬂﬂ']ﬂu

Treatment p-value
MASI Score &M (n=7) mwa% (n=14) Wad (n=12) mwa% VS Wanvs
Mean SD Mean SD Mean SD gm gm
ﬂé‘ldﬁ 1 278.67 63.35 259.77 58.08 259.98 73.26 1.000 1.000
ﬂé‘ldﬁ 2 283.19 68.07 24541 54.30 247.61 82.10 0.848 1.000
ﬂ%ﬂﬁ 3 27743 63.35 249.27 56.49 246.31 78.30 1.000 1.000
ﬂ%ﬂﬁ 4 278.10 68.19 243.01 53.34 244.59 77.10 0.881 1.000
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M3 4.6 (#0)

Treatment p-value
MASI Score gM (n=7) e (n=14) e (n=12) e VS Wauvs
Mean SD Mean SD Mean SD gm gm
p-value

adail 1vs2 1.000 0.002% 0.015%

adail 1vs3 1.000 0.187 0.064

adail 1 vs4 1.000 0.007% 0.028*

adaii2vs3 1.000 1.000 1.000

adail 2 vs4 1.000 1.000 1.000

adail 3vs4 1.000 0279 1.000

4 o a4 o o | od
910915197 4.6 WSeUNeU ANNAY Mean melanin index Tuda 1 0, 4, 8 wag 12
[ oA Yo @ )] 4 @ 9 as ~ % [ Y Y ~
se1enqun 185y Snuduawes uazdnuaiedsHauounumssnuFa00 Mo
oA ~ ' ~ \. ' o A & oA
P8Ry taz)isuMey AUNAY Mean melanin index 3¥HINNITTNBINATIAN 9 Melungun
T@sumssau RNy
1 1 = . \. % s ' 1Ay Yo (%
WU AUNAY Mean melanin index Tud1a1%i1 0, 4, 8 uaz 12 sznangu a5y Snw
9 4 @ 9 Aaxy =1 [ [ Y 9 =1 1 = g’; 2 1
Maes Hazs YA BHNANNEUA VNS IIFIA s Ieed 1R e 1 T TaNuuaNA1
@ an [ g’/ 1% P a Y] 1
AUNNEDA TUMTIANG 4 FarnuAamuNanIna
1 [ $ 1 Y] { o g oA
TuaIuv99 ANMAY Mean melanin index 353NN ITNEINTUAMA1 9 melunqun
Yo [} = [} 1 1 d' Yo [y 9 =1 1 =1 g}; (=}
lasumssnuuuRernuwud lungu 2 la5umssnudie mameniiosedamer wuu 1l
1 1% Aan [ [ [ d 1 oA Yo [ ax 4 1
anuuanAnuNeEna lumsiauaazdlant aaulunquin 185 umsSnemunIBawes wui
1 A A\ o s o s 1 A v o w aa
AUNAY Mean melanin index Tud1a¥9 4 uay 12 anasndila1rin 0 edlisdnynana
Taalian p-value = 0.002 (g 0.007 ATNANY FURSIFUAVMITABIAWITHANAND I ANRAY
.. o I o s 1 A v o w aa =
Mean melanin index TU&Ua1%N 4 1z 12 anaanndla¥in 0 eg1lisdAyN1ana lagiia

p-value = 0.015 182 0.028 AN IAL
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11.86 o
oA MW
2 1060 - . 10.26
p 10.60 9.49
0 T TR T T TR s e=ea —. -
.. 9.00 8.80 T
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: 8 -
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z 7.64
7 6 8.16 7.24
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s
4
2
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Favin 0 Fianvin 4 Fianvin 8 Fianvini 12
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= 4

q‘ = 1 = % P 1 1 Yo
MNN 4.1 L“LEEJ"UL‘WEJ‘U AUNRAY MASI Score G1“Llf;1"1J@ﬂ‘1’i'1/] 0,4,8 L8z 12 TITHINNYUN IATY TN

Y J [ Y ad = [ [ Y v ~ ] =
ALY T LLﬁ%iﬂ‘HWﬂ’JEJ’J‘ﬁN’ﬁiJmEI’]JmJﬂTiiﬂ‘]eIWh@]’JEJEJWHLWENE]EJNL@]EJ’J

290
7861 - 250 277.43 278.10
280 L2 — . —
E 270 - — -
£ —8— LqLa5
c20 —m—saor— ——7 "
= A WEN
<
(]
I 250
8
g 240 245.41 24301
230
220 T T T
a9l 0 Flavini 4 a1t 8 a1 12

=

H 1 { Y] P 1 1 Iy
mwi 4.2 nfiouifioy AnHe Mean melanin index Tuda1id 0, 4, 8 uag 12 sznanngui 1450

@ £y J o Y ax = [ [ I v ~ 1 =
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H [ H H { [y d $ 1
e 4.7 Wieuimeu aunde Sesaznnlasunilasly (da1¥in o - 12) ¥o381 MASI Score
.. 1 VA Yo [ Y 4 [ Y ax
1182 Mean melanin index 524119nqu 185U Snp1doiawes tags neIR 107 S HawY

= v o Y v ~ 1 =
MeVAUMISAEIFAIBNINE0E 1A

Treatment p-value
Percent Change A s VS NN VS
M (n=7) a3 (n=14) WaN (n=12)
g1m g1m
MASI Score
Mean+SD 13.18+17.21 29.03+15.23 32.29+13.86 0.025* 0.010*
8.22 32.74 32.67
Min-Max
(-50-0) (-50-0) (-58.33-11.00)
Mean melanin index
Mean+SD 0.55+6.23 6.13£6.71 6.13£7.25 0.067 0.120
0.45 6.72 5.66

Min-Max
(-11.67-8.76) (-15.87-9.36) (-20.14-4.76)

4 [ 4 9 4 4 [ J 4 1
319N 4.7 WS eunen Aunae Sesaznlasunasly (da1¥in o - 12) veea1 MASI
R 1 T Ay Yo o Y J o 9 ax = o
Score 118 Mean melanin index 52#319ngNN 1451 SnEAIsames uaginua 18IS Hauiouny
[ Y Y =~ [ ~
MITNYINAIBNNINI0E19R87
[ | Ao 9 4= d‘ Y o’d‘

wuNlunguins nyaeaes NA1IRABY MASI Score Tud1/a1¥# 12 anasain
1) P a I 9 = 1 1 A v o w aa | Ao Y
dilamin 0 Aatluiosaz 29.03+15.23 FWANA OGN HITIA YN NADANINNGUNTNHIAENTS

[ =) R A = A A 9 a1

MeNBEIAIFINAURDEUDI MASI Score Nanaanassosay 13.18+17.21 laglia1 p=0.025

] = o " AY Yo o A 1 A Y o I

wudennulungui lasunmsinsuuusanimui lnemasudia Tuddanii 12 anag

] P A 9 = 1 [ A o o @ aa | Ao 9
MNFUAMN 0 1mAsTooaT 32.29+13.86 FIANANPINNU A IAYNNADAINNGUNTNBIAY
=

m3ymen Taeiia1 p=0.010

1 1 1 $ $ { [ J H

a1ulud 1 Mean melanin index WUAURABUAE Fosaznlasunaasly (Flavin

9
12-0) uu"lmmmNﬂuisz 3NQY
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o Y =X [ v v d' Y [ Y d
4.5 MUIU Fe8ay mmwawaclmnnmssnmswaquuﬂ"lﬂsumssnmmmawm

(% 4 Aas = % % Y Y = \ I
amzsnmmmmaumﬂunumﬁﬂmvhﬂaﬂmmmmaﬂmﬂm

= o Y 4

maefi 4.8 U Sovaz anwitanelvnnmsinszninngun1asu Snmdsames Snu

Y ast [T Y Y ~ 1 =
AITHANLAZMTS NEINIAIBENUNIIDE 1AL

Treatment
Global Satisfactory £M(n=7) 103 (n=14) Wa(n=12)
S Souay ERITLY] Sosay e Souay
1-25% 3 42.9% 2 14.3% 3 25.0%
26-50% 3 42.9% 4 28.6% 0 0.0%
51-75% 1 14.3% 5 35.7% 6 50.0%
76-100% 0 0.0% 3 21.4% 3 25.0%

P~ o 9 =3 @ J 1oAY Yo % Y
10 ATNN 4.8 91UIU 08D ﬂ’)ﬁJW\iW’Eﬂﬂ%'lﬂﬂﬁ‘iﬂHTigﬂ’JNﬂqwﬂllﬂiﬂ INHINY
d o 9 as [ I v =1 1 = 1 1A Yo @
05 §NEIAITHANLAZ NS NEIENA 8N INEIE19R e WU Sl‘l‘lﬂ'sjﬂJ‘ﬂhlﬂi‘Uﬂﬁiﬂ‘H'l
9 =1 [] =1 g 1 (= = ldl [ = o A
ﬂ’JEJﬂﬁ“I/HEﬂLWEJ\?E)EJNW]EJ’JHHE’(’JHGl‘HﬂJUNﬂ’NNWQW@iﬂ@Q“ﬂ TEAY 1-25% DN 26-50%3IUNUAD
9 [ VoA Yo [ 9 o 14 g’; 1 = = 1A [
YT 85.8 ﬁ’)usluﬂijﬂﬂllﬂiﬂﬂﬁiﬂ‘H1ﬂ’JEJﬂﬁ1/ﬂ!,aL“]5’E]iuu muiwwgumquwa%ﬂgmz i
@ Y 9 1 v W 1 ()] Yo [ X
51-75% Eﬂuﬁ\ﬁ%’]‘ﬂ 76-100% FIULRAVTOYDS 57.1 !ﬂfulaﬂﬁﬂuﬂﬂﬂquﬁqﬂiﬂﬂﬁiﬂ‘ﬂ'lLL‘]J“]JWﬁiJ“?Q

Y Y
wunaulvgwelaluszavaaua 51% yu'll ovaz 75.0

50%

40%

W om

30%

W el
20%

Way

10%

0% 4 Global

1-25% 26-50% 51-75% 76-100% Satisfactory

d' 9 = [y 1 1 Lﬂl Yo [
MNN 4.3 50802 ﬂ'J']ﬂJWQW'E)GlWI]']ﬂﬂ'ﬁﬁﬂ'l&l']igﬁﬁ'lﬂﬂquﬂhlﬂiﬂﬂ'ﬁiﬂﬂ']
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[ Y 4 I c.; a c?i’ % v v c.; Vv %4
4.6 HIY F98aY E)"Iﬂ"lﬁ‘*ll"I\‘llﬂﬁlxﬁllﬂﬂell“I-!i)”lﬂﬂ"liiﬂ‘]sl"lﬁz‘l"i’.l"lﬂﬂquﬂvlﬂﬁ‘lJﬂ"lﬁﬁﬂ‘H"l

k4 d (Y] k% Ay = Y] Y Y Y = U =
YT am:snmmmﬁwaumtmn‘umiinmvhmﬂmmmmaammm

@ Y

d' o 9 9J = d‘ a 49; 1Y 1 1A Yo
MINN 4.9 NUIU 0808 i’JTﬂﬁ"’IJNmEN‘VILﬂW’IJ‘L!mﬂﬂﬁiﬂBﬁz‘Vi’JNﬂqu‘ﬂulﬂﬁJ INHINIY

4 [ 9 At =1 o [ Y Y ~ 1 =
DIFDF AT NHIAYITHENNIUNUMTS PR Ise NN ENDE19RY)

Treatment
21M3 &M (n=7) 03 (n=14) NE (n=12)
S Sesay S Souay Fmu Sosaz
uavuieu
1 7 100.0% 0 0.0% 1 8.3%
2 0 0.0% 4 28.6% 1 8.3%
3 0 0.0% 3 21.4% 5 41.7%
4 0 0.0% 4 28.6% 1 8.3%
5 0 0.0% 3 21.4% 3 25.0%
6 0 0.0% 0 0.0% 1 8.3%
A
1 7 100.0% 12 85.7% 6 50.0%
2 0 0.0% 1 7.1% 1 8.3%
3 0 0.0% 1 7.1% 2 16.7%
4 0 0.0% 0 0.0% 3 25.0%
1A
1 7 100.0% 5 35.7% 1 8.3%
2 0 0.0% 1 7.1% 1 8.3%
3 0 0.0% 2 14.3% 4 33.3%
4 0 0.0% 6 42.9% 3 25.0%
5 0 0.0% 0 0.0% 3 25.0%
61?1
1 7 100.0% 14 100.0% 6 50.0%
2 0 0.0% 0 0.0% 3 25.0%
3 0 0.0% 0 0.0% 2 16.7%
4 0 0.0% 0 0.0% 1 8.3%
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M3 4.9 (Av)

Treatment

21M3 €M (n=7) 03 (n=14) NE (n=12)

S Sosay S Sosay TR ITRLY] Sosaz

v/

1 7 100.0% 3 21.4% 1 8.3%
2 0 0.0% 4 28.6% 4 33.3%
3 0 0.0% 2 14.3% 2 16.7%
4 0 0.0% 5 35.7% 4 33.3%
5 0 0.0% 0 0.0% 1 8.3%

' Y

a 9 A A a K [ o J ' '
ﬂ'ﬁﬂﬁgluuwa(’ln\uﬂﬂ\jﬂlﬂﬂmuﬂ’lﬂﬂ'ﬁﬁﬂy1ﬁaaﬂigﬂgljﬁ1 12 ﬁﬂ@nﬂ W‘]J'J’lbluﬂ'[,:lllﬂ’lﬁ
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3ﬂE’]ﬂ’JEIEI'I‘V]’II‘hJaJ@’]ﬂ’ﬁGU@QWQGU'NLﬂﬂ\ﬂﬂ 9
, @ v & ! A Y a ) =
ﬂquﬂﬁﬁﬂ‘mw)ﬂlm%@ﬁﬂﬁ 14 318WU31nﬂﬂu1uﬂquu61ﬂ1iﬂlNmENLLET‘.IJ’;"E)uiﬂﬂﬂq’ﬂ
=2~ A a g A A Y ~ s v A a g A A
KW 4 ﬁ’lﬂﬁﬁﬂﬂﬂlﬂu 28.6% NUDINITUAUIDUNIUANUDY LLAS 3 5181’75@?]@?”“ 21.4% Ny
¥ < Y a A a g Aa
DINITUAUVIDUNIN 5@Qaqu1lﬂu@’]ﬂ’lia@ﬂllﬂq U119 Tﬂﬂll 5 518W§aﬂﬂlﬂu 35.7% NUDINT
Y = = A a Jd A
ADNLUYINN LAY UDINITLAN 9 318 TﬂfﬂJ 6 318ﬁ3@ﬂﬂlﬂu 42.9% NUDINITLAININ
ﬂ’sj'nmi%’ﬂmmfuwmﬁm’m 12 318 WU@'lﬂ'ﬁ"ﬁ{l\uﬁﬂ@iuﬁﬂ\ulﬁu%}@u l!ﬂ\ulaga@ﬂllﬁ}\?

o 1 [ a (~1
Tug e q nu fAe 11 s1evsenaEly 91.7%
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o Y L= dc.; a c?ﬂl (% a d

4.7 NUIU F08aY mmﬁ"luwaﬂﬁzmﬂﬂmﬂmumnmiiﬂyﬂﬂﬂmiﬂi:mumm!mm
v v t:i Yo v % d v % ad = (% (% t4

ITHIN nquﬂ"lmumﬁnmmﬂmwa‘suazsnmmﬂmm’mmﬂunumﬁmmh

% ) 1 =)
AN UNENOENINED

d' o 9 1R s a 49! @ a 4
MINN4.10 UIU TD8aL mmi'lumﬂszmﬂmﬂmumﬂmﬁﬂyﬂmmiﬂizmummuwm

' Ay Yo o Y I o Y  ax a o o Y Y
ﬁzmwﬂqw"lmu INHINWYLALYD T LlﬁgiﬂBWQ’Jﬂ’J‘ﬁWﬁﬂJmEJ‘lJﬂ‘lJﬂﬁﬁﬂiel'll?h@li]&l

NUNYIDT 1AL
Treatment
21M3 g1 (n=7) a3 (n=14) Wad (n=12)
dwan  Fewar  dwau  Fewar | dwau esay
Erythema
1 7 100.0% 0 0.0% 0 0.0%
2 0 0.0% 14 100.0% 12 100.0%
Scaling
1 7 100.0% 14 100.0% 12 100.0%
Edema
1 7 100.0% 12 85.7% 12 100.0%
2 0 0.0% 2 14.3% 0 0.0%
Echymosis
1 7 100.0% 14 100.0% 12 100.0%
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