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1. 29 (Summary)

S0|24A8Q20| st OY SIHE HWIE7| Yl in wiro tyrosinase EAEXNGHAIES

Zrs 62.5, 125, 250 ¥ 500 ug/mL SE9 tyrosinase? EHXHES LS
¢ g3, 181 = 8.7 %, 30.8 £ 6.1 %, 559 = 68 % W 803 £ 7.1 % S2 MNESAHCH

0|&el ZMZEE in vitro tyrosinase EMXaH AIEHMA Al
125, 250 % 500 ug/mL2 tyrosinasel g Xslst= A

2. ME (Introduction)
gRe=0 et DjisssS HItot7| ®ot0 /n vitro tyrosinase EHXSHAIRHE
A

2 MEAAFUTAML VIsHHYET FELYIE T Jt0[=2el(1) 8 FHust

21 AlEYd

A 7HA £, 2016=12=30
AL . 2016-12-30
ANE=E HEY 1 2016-12-30
3k 53¢ 1 2016-12-30
HeEsY : 2016-12-30
AEs=d 1 2017-02-10
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3. X& (Materials)

3.1 AJE3 (Figure 1, Annex 1)

=39 20|22 RTS
=4 EHMO0|(F)

Lot No CO-161025-A
o4 S ol DO
ANE7IZt &5 BEEA A2 [(1 -30) ]

E2Y . Arbutin

S=H . Sigma-Aldrich Corporation
Lot No. : BCBK4993Vv

ANE7IZt 5 HRERA : M2 [(1 - 30) €]

3.3 7|E}

=229 . L-tyrosine

A=k : Sigma-Aldrich Corporation
Lot No. : SLBJ4095V

NE7¢t 5 Bfxd il B et e ol

=23% . Tyrosinase from mushroom
=¥ : Sigma-Aldrich Corporation
Lot No. 1 SLBJ5647V

N e L (=, [(-15 = ~25) €]

4, A8 (Test method)

41 NHEES =H|
MR XE0AN HMSE MBEE JUZ MBSHUL. BIdSFHFAES)E
SZ0f ol =X|oHRALE.

42 SEH=EE2 =X

Arbuting S T BISRH(FMEF)E MBSH diE =2 ZHGHUC
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TBW-000559-2016
43 AEEH &4
AN oZ| Aot #ol5t0] AMEECS Y U FAEMN gt EM2 HEZ MYSHK UUT
44 NEZ 74
o o Melsx (ug/mL)
a
A= s BHERS 0
al
NE2H 4 !
@) 5 TH S0|2+A8R S 62.5, 125, 250, 500
yypzgy "
(G2) T Arbutin 02.5, 1125, 250, 500 i
b2’
% a, b1, b2: included tyrosinase, a’' , b1’ , b2 : excluded tyrosinase
45 A2 Xz
451 Tyrosinase A2| (Included tyrosinase)
0.1 M Sodium phosphate buffer 220 uL, 2t XM2|=& 40 ul, tyrosinase 20 uL & 1.5 mM
tyrosine 20 ULE EMUZE EE5IH ARYE FH|SHC
220 uL 40 ulL 20 uL 20 UL
a e
0.1 M Sodium e tyrosinase 1.5 mM
f=2 QA_,EQ}O;PA
b phosphate buffer sol2s48Rda (1000 U/mL) tyrosine
b2 Arbutin

4.5.2 Tyrosinase Of+! 0.1 M Sodium

phosphate buffer 2| (Excluded tyrosinase)

0.1 M Sodium phosphate buffer 240 ulL, Zf XM2|2% 40 uL ¥ 1.5mM tyrosine 20 uLS

M2 EESIH AzAUE FH| S

e HRERS
, 0.1 M Sodium i
) 20|2AAZIO A .
ol phosphate buffer S0 2A8RLs 1.5 mM tyrosine
b2’ Arbutin
46 AIRY B2 U BT £
FHE AMRAS 37 TOA 15 22 HHSAIZI £ 490 nmITEUN EHEE SHSIC

ESTING &
INSTITUTE

KTR =S
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4.7 At

a' , b tyrosinase T4l SAIZHOZ UHSIH SHS E&C

48 SHHE

Zf Ag 2= 33 tt= SFol¢ o =
SPSS E71[ Z2Y(Ver. 19.0)2 0|83t EAHE
=3t &, one way ANOVA te =

T o

st
20 m2t AMEHAA (B0 =AES AL, Duncan

Dunnett's T3)2 A A|5}SLCE
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5. 23} (Results)

5.1 Tyrosinase &4X{3{&(%) (Table 1, Appendix 1)

NEEZE B0|244A8%& (G)E sZY(62.5 125, 250 2 500 ug/mL)2 X§ ZHat
18.1 = 8.7 %, 30.8 = 6.1 %, 503 + 68 % S 80.3 = 7.1 % 22 tyrosinase #H0| |
EROD, ICo(50 % BHYEES UEIHE =55)0| BEEHE s&& 261 ug/mL 22 AEEUCE
Eot YMHIEZ2E Arbutin (G2)2 sTH(62.5, 125, 250 & 500 ug/mL)2 AMa|gt Zat, 5.1
+ 51 %, 271 = 6.0 %, 729 = 96 % % 859 = 95 % 2= tyrosinase HH0| AH =Y
OO, ICx(50 % BH&88 UEUE sk)0| BEEE s&&= 207 ug/mL S8 MEEACE

6. 1& U ZE (Discussion & conclusion)

S0|24ASQUA0 S DMENS IS 8K in vitro tyrosinase BANEHAIEE A
Al SHULE,

MBS0l 20|24A89ZE4(G1) 62.5, 125, 250 & 500 ug/mL =0 tyrosine AtSHA|
EZHHEE St= tyrosinasel EHXSHEE MESH d, 55 YEEXHOE tyrosinase EHO|
AR =AM, ICsn(50 % EHMaHEE LIEIHE=E sE)= 261 ug/ml L2 M4SE ALt
UMESEQ  Arbutin(G2) 62.5, 125, 250 E 500 ug/mL SZEUHA Sk EFHO=R

tyrosinase EM0| QHEALH, ICs(50 % EHXMHEE LUEIUHE sZ)= 240 ug/mL 22

01429 ZU2HE /jn vitro tyrosinase EAXcH AN AMBREEHQ S0|2+A8R2E 62.5,
125, 250 % 500 ug/mL2 tyrosinase? EHE Adliste A2=E A= EL

ol

7. #1238 (Reference)
=

S|FEOIHN ‘IISYHTBY REY

1>
)7

7t

iy

gt 7ro|=2ti( 1 )" (2003-11-03)

r
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8. Table (Group summary)

Table 1. Inhibition of tyrosinase activity(%)

Inhibition of

: oD
Gl Concentration b tyrosinase activity(%) ICso
(ug/mL) (wg/mL)
Mean S.D. Mean S.D.
3 0 0.058 £ G0:004 ~ = ™
3 62.5 0.048 = 0.008 18.1 s 8.7
o1 3 125 0.041 £ 0006 30.8 e 6.1 261
(TS) A
3 250 00267 - A 002 - 5519 2z 6.8
3 500 Qe St 0s 0030 B0:3 = 7.1
% 0 0.050 =  0.050 o i i
3 62.5 0.047 £ 0.002 b s 5.1
& L N (e L e
3 125 0.036 i g 00005 AT & 6.0 207
oy S G b .
3 250 0.Qraean e i 0.005 " 72/9 + 9.6
3 500 OLBRTZ i 01004 05 i B5 9 & 9.5

TS . Test substance, PC : Positive control
- © Not applicable, N : Number of test S.D. : Standard deviation
* © Significantly difference from Control(0 % Of each substance) at p¢0.05
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Appendix 2. Optical density

ODago
Group Substance e Included Excluded
{ug/ml) tyrosinase tyrosinase
1well 0.099 0.037
st 2well 0.099 0.036
3wel 0.101 0.038
twell 0.088 0.039
0 2nd 2well 0.095 0.036
3well 0.093 0.038
Twell 0.097 0.037
3rd 2well 0.096 0.036
Swell 0.096 0.041
1well 0.095 0.039
st 2well 0.095 0.037
sl pow L mossl
= Sole i Twell 0.078 0.036
(1s) oza 62.5 Znd 2well 0.078 0.038
Twell 0.088 0.036
3rd 2well 0.087 0.037
Jwell 0.084 0.039
Twell 0.086 0.037
1st 2well 0.085 0.038
awell 0085 003
Twell 0.077 0.037
125 2nd 2well 0.074 0.037
Swell 0073 0.0%8
Twell 0.076 0.037
3rd 2well 0.073 0.037
3well 0.074 0.038
(Continue)
Page 8 of 14
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Appendix 2. (Continue)

ODago
Group Substance PR Included Excluded
(ug/mL) tyrosinase tyrosinase
iwell 0.069 0.041
st 2well 0.070 0.049
3_}{»_!_9” 0.070 0.049
1well 0.068 0.038
250 2nd 2well 0.069 0.043
Jwell 0.070 0.043
Twell 0.065 0.040
3rd 2well 0.068 0.040
G1 20|24A8 Jwell 0.066 0.042
(TS) REs Twell 0.066 0.062
Ist 2well 0.071 0.061
LG A 0062
Twell 0.074 0.054
500 2nd 2well 0.073 0.059
) well T 18 U.0%% & 200 0.064
Twell 0.069 0.058
3rd 2well 0.068 0.058
Jwell 0.070 0.057
(End)
Page 9 of 14
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Appendix 2. (Continue)

Dose ODux
Group Substance Included Excluded
(ug/mL) tyrosinase tyrosinase
Twell 0.083 0.036
st 2well 0.083 0.037
3well 0.083 I
Twell 0.091 0.037
0 2nd 2well 0.089 0.036
3well 0.089 0.038
well 0.095 0.037
3rd 2well 0.087 0.036
well 0.083 0.038
1well 0.086 0.038
Tst 2well 0.082 0.036
Fowell (e | pss
fwell 0.087 0.037
< Arbutin 62.5 2nd 2well 0.087 0.036
. LT LR
Twell 0.085 0.039
3rd 2well 0.084 0.036
Jwell 0.083 0.038
Twell 0.07 0.038
1st 2well 0.07 0.037
well ___ 0.069 0039
well 007400 10038 TN
125 2nd 2well 0.075 0.037
Jwell 0.074 0.038
1well 0.079 0.038
3rd 2well 0.079 0.036
Jwell 0.077 0.038
(Continue)

Page 10 of 14
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Appendix 2. (Continue)

Dose Du
Group Substance Included Excluded
(ug/mt) tyrosinase tyrosinase
Twell 0.046 0.04
Tst 2well 0.049 0.038
3well 0.047 0.038
Twell 0.051 0.04
250 2nd 2well 0.052 0.038
jwell  0.053 0.039
1well 0.057 0.039
3rd 2well 0.058 0.038
G2 : 3well 0.058 0.038
(PC) A twell 0.049 0.04
Tst 2well 0.05 0.038
JE s 0.041 0.039
500 2nd 2well 0.042 0.038
dwell 0.042 O3 Ty
Cwell 0,043 0,038
3rd 2well 0.043 0.038
Jwell 0.043 0.037
(End)

ROREATESTING %
ESEARGH

NETITUTE
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10. Figures

Figure 1. Test substance

L EEREE

ol 2 Grafan HEISHE
WU AT 0% YAND 705
syia Au

& [zext|gac |=mzx|me |
i X CEAIATRO) RUTAR!

Figure 2. Inhibition of tyrosinase activity(%)

Inhibition of tyrosinase activity (%)
100
80

. ;
40 _ ‘ |
L.
; | = |
i 250 500

62.5 125 250 500 62.5 12
L BerdEaEs ) 16|l U At )
concetration{ug/mL)

activityt%)
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11. Annex

Annex 1.

KTR &

TWg ‘.

Wit

Information of test substance (Submitted by sponsor)

AYEE HERIIEX

* HEGD HEHAE AHe| DU G0l ARENO O WSE WA A0 FLAL.
* §WO 25 e L, F GAULK NHXF FAHY FHAL.
*AHEE T2 U Y7 elE A2 BBoZ BANY FY4e

1. 7|28
fq/' Page (1/2)
49 : 20168 119 252 ECHEEE /%
A ® B E (Test substance) 4
AlEEHY o
{Mame of test substance) BolEeLHRLa
=5 B HAAE O Y O 2%FE O —%ﬁriﬂ & SR
(Classification) 0O Sl9fel& O 7et (
So#
-(S;IEPHEF)- SHIM A0 (5)
=g
(Manufacturing dats) itk i
& & AEZ 811 g O 87128 (Grossy;
{Delivery amount) { g) % O 7 & )
CAS. No, of ) O F£AF @ 718 ( )
fo‘??’f) @ (CO-61025-A ) (1 TERE [ 7leh( )
EEEA M A 2(1+30°C) [ BE(2~8°C) ;
(smra;eag cc[vnt:itianl 0 SE(15--25C) O 7k ( )
17 =
(Bupiration date) 20188 10 @ 259 (M= 3 2 @)
S|z gl M =
(Physical description) e og
0 =EPurity) = R R
o H&E)l%fimcﬁ\% ingredient) CCw 5% e ® O ZIeh )
A (BAHEY =
{(Molecular formular(Molecular weight)) 2 (Cachs ) 0 #2HE O 715 ( )
HIE’ — =] =1
(Specific. gravity) €27 )0 #5AE #X O s
pH B (1158 A) O d8AE ¥Z 0 948
} =1 A
gﬁfkf\sjm* of )0 HEXE #Z 0o
F=EHe
(Solubility in water) BI( 2% 0/#)D 8WAR 8% O @8
EHOANEER Helgd
(I'reatment after the end of study) DUR BE7 o E NEON 2 23
2 7 H7[A FE0A o
(Cautlon in handling or dispesal) o ) O HRNE 82 g g
KG-APM-001-F01-a V.05 2015-10-26

(Continued)
Page 13 of 14
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Annex 1. (Continued)

2 M8 : oY e

Page (2/2)
AdoEAR 08+ 03 oY Aaoge DO(mg/kg B.wW)
(Route of clinic) OZjEK ) (Dose conc. of clinic) Cl(ml/kg BW)

Al E 8 & &= X (Preparation of the dosing solution)

g 0 818 O FAE+ O Y249 O DMSO
(Vehicle) 0O ZIEK )

Py =3 4d

(Stability) OHFRE EE 0 U8 | o mogenenyy | | DUFAR XD B

ZHE SoUEH 0 A48 O ¥e(1~30°0) O YEE~80)
(Storage condition of dosing solution) | O 7| EK )

Z=H g O 88 O 8¥X2 &1 O E-mail 02 A&t

(Preparation method) 0 ?|EK )

ZHE 4 (Analysis of the dosing solution)
=HE =4 Ea

{Analysis of the dosing solution 0O Ea O #Ea O e )
in the study)
=4y o
(Analytical method) O &4 7i9Ea) O 33
O & O M8 H%XM(Cenificate of Analysis) [IMSDS
A 2wz O ANERE SEEXR O YEYRAE [ SYAENE
{Attachment) O ASHE8E =HYE O 24%

0 ?IEk

)
(THETAE e J[ErG=E0 tora J1astol FaAL)

H] o
{Remark)

KG-APM-C01-FOT-a V.05 2015-10-26

(End)
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