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Research of arbutin inhibits melanin synthesis in zebrafish embryos

Lu Bin', Lou Yuanyang', Chen Chuchu', Zhang Chaonan', Xu Chao', Fang Zhaohua’
(1. College of Biological and Environmental Engineering, Zhejiang University of Technology,

Hangzhou 310032, China; 2. Jala ( Group) Company Limited R & D Center, Shanghai 200233, China )

Abstract; In order to investigate the inhibitory effect of one of the whitening chemicals arbutin on melanin
synthesis, zebrafish embryos was used as a model, after exposing them to different concentrations of arbutin
solution, the melanin synthesis were observed, furthermore expressions of several crucial genes on the melanin
synthesis pathway in the embryos were measured. The results of qualitative observation showed that, with the
increasing concentration of arbutin, its inhibition on melanin synthesis is significantly enhanced. The gene
expression analysis showed that, arbutin inhibit the melanin synthesis by suppressing the expression of melanin
synthesis — related genes, such as oculocutaneous albinism type 2 ( OCA2), tyrosinase (TYR) and silver
(SILV). These results explain the mechanism in melanin inhibiting process of arbutin, and provide a basis for
the application of zebrafish embryo model in whitening chemicals screening.
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VR FE LB 1S B0 B A B 0 45 RAE 22 B0 B0 T s AR L R, BB R RS P A A 45 SR AT LA
iE— 25 (4 PRIV AR (A A

RO N GRS e, B RS S HE . M MR AL R ARG GR R P AP R46 22 9K, RIS 24
TR HARIN 3,4 — 3B IR (DOPA) F1 DOPA %64l i 22 TR, SR I 22 UL AT phy 79 2% 2 57 19 i A2 A
ROR. BOGMCRORN RS 2 TIRER A A I EI(0CA2) R AMM (TYR) \ ZEARE
A5 (DCT) (W MRBHIDCE 11 1 (TYRPL) ARG E K (SILV) A JEH T i 1.
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DHICA DHI
TYRP1

TYR
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T TYR: B SRR ; DCT: 2 B (3R TR s TYRPL B GURRIAR G ZE 11 15 SILY 4 638 42 5 OCA2 - IR EZJik £ 47 1L 7.
A1 Azt 2eEFegEmiesz (R A Braasch F A 2007 469 #F 5 )

‘ TYR

AHTFER A BE S R R VR AR A, BOBOUEE 1S [ 32 1) BB RV 800 Bt 5 #0012 (0 3R A i
A RIRCR RN E T AR B BRI S LA N 5 JR B3R5 U S IR B BB 1 O, 4 T
FESRF YR AR AL R

1 AR

1.1 AFENE

R BB, ARER R (PTU, BAMEXT R ) |, %82 25 1 ( Pronase ) , = P FH SR ER 1 WK ( tricanine
methanesulfonate solution ) ,3% i 3L2T- 4 2 ( methyl cellulose) , DMSO 4] F 3& [E Sigma /3] ( St. Louis, MO,
USA). & RNA SR, S s i), PCR SN R 35 W) T by i 22 AR )RR IR m) (R E e 5T - AR5k
565 v LB R E S A BT A KX BE R RRE T T DMSO Hh TE il A8, — 20 °C G ARAE , I F I
PRI e B, ELIA 7] DMSO f ARk 4 0. 1% .
1.2 XWHIE
1.2.1 st & a9 4 50 5 Be i o i 4

BUAEBE S (T B R ek A AR YRR, R0 1Rl 35 T L G A K IR R G, R 450 0
28.5 C /W AN 14/10 h, 65 AK 24063 R Geid ug o 7870 B, pH (R FF 8. 0 A4y, g R Fo4F
H3 W, BT 6 d.

FRIREE RIS TR, M IRME i M AT ) £, FE AL R G A ERE L 10 2 HEAT IR 55 T
15 L 3K gestrh , 429 10 ~ 15 2% A6/ OHT— K | 22: 00 J2AT, I H 5 | 8: 00 REE A AT, 7ok
HRHIEC R TFA6 77 81 , 29 30 min Ji, JFAR AR IR G . FF WCEE IR G 78 0 i TR U6 5 BRIBED S , 76 268 Pk
R E IE R B T4 i 585
1.2.2 L &frERERRE
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P96 FLARAE ik Ba 784s , BEALH A 200 uL 9 REINAL & i i, IR & B 2152k )5 4 h B, 3 1 AR
JG/FLBEHL T FLE 96 FLAR H , BV B —Heb , B8 3 MR 2. A K S R AL & ) 2 BR WO 3
PABARTE T R A S A 850 F2K5 )5 4 h BHIA 0.2 mM BZEFIR (PTU) AT R & &0 Freds i
(B S A R bs v PH X B BT R A @ R TUE PR, T 258 48 h J5 96 B B HEE (Nikon, HAR)
NS RE SR X BaF 2 g R £ A RIS T, VR Jif FH 8 2 (1 G ( Pronase ) BRI, FH = - [ FHY JiL it
PR ER TS WU S , TR AT 3% WL LR 1) M 3% Fr b AE 2O G B i U N . X5t S . R UTE 1S
DLHEATHT 43 s <10% , B 10% ~49% , 3% >50%.

FH 3R AR [R5 6 B fo VIG5 88 T AN Rk B2 A RE R P (25 11,0. 5 mM, 1 mM,5 mM, 10 mM)
W, FREE 72 h 5 REEWREEIEY 60 BB & F IEH ELARER B BE D ARG, 4 BRI 5 S 1.5 mL i
BT (EEAREE 5 DPATAD) . Z )5 24 BUBE T fa 1A N 5 RNA— 5 7 S —S i) o 5 PCR, U5 RE SR
X Bt A0 FR R R IR 25 7 (FRib s 5 RN wmpl8 AL .

1.2.3  Z&Z4mAnXARE e RLNE

i RNA U3 mRNA f5865% 5 S0 PCR § B 52 Tl S N7 Rl 2 A 19 05 1 3 49 R
F(CWBIO, BeiJing, CHINA) #E47. BN EEZYHL 10 5588 72 h 5 BESfa iR fi. 9748 554 Ry 56 95 C
T 10 min HEATARHEARBE SR 95 CFIB K 15 s, fiwf5 60 C N AEH I min, Z533 94 40 PMGIR. BAFE
5 AEE BOFHE. mRNA KX 2 KA ARy 275, Hiff AACT = (CT. Target — CT. GAPDH)
— (CT. Target — CT.GAPDH),. %A X FR AT 8] £ 2 AL B A FEAS X REZH Sy 0.

1.3 HELE

f# ) Origin ZXPFXF A HEA A0 BE AEIE, 3 ¢ - AR EA T 0 35 Pk 0 M, p < 0. 05 i 3, il = Fomsp

<0.01 M B E, B« = FoR.

2 #R

2.1 PID&ERIERELE

WK 2 PR, BES RG22 mM 4 mM,8 mM, 12 mM FYSESRIFFRRTE 48 h J5 , AR RERTTE
A AR EE 98 , BLBEE BRI WA L A B I 2R (0 3D UE I DA . 728 0 IR P, B f iR A
AR BT PN AT LB 0t WL B A Sk ) S BRE A, G B B D A IR I P O A R 3R 7E 2 mML RS
AL PR, B B A8 R AH RO _E nT W 2 MR R R DUE AYI 76 4 mM,8 mM, 12 mM RERAF VAL
B HR, B A AR R B SR G R TUE UGB I, 12 mM A BRAUAHE T8 FOW BRI AR (1 0L
FNC W, O AR ORTUE /. BB Inis rh R O R UUE Y T2 ARG U 3 B, Al A
TS B 22 BRI PR , O AR S B IRJIG P B DU B 0 IR 5 I

Control 2 mM 4 mM

A2 HAREGHERFLE

AR

Control 2 mM

B3 A3EazRE
T 2, B 3 RSk BT (o BB N BB A0 R U AR A
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I 4 AT 2 A X B T 6 1 S 2 36 A UL 4 T 460 (3 1) PR IR B KT Y
WDy 3 AR TR ( <10% ) U (10% 51 49% ) B ( >50% ). thi3e | WTA0,2 mM ABFFI:
AL TR 058 T K RO M € BTN B T 4 mML8 mM 12 mM. AR 3L AL Y
FECh 0 U 2K A 6 B 0 AR T 3, Horf 12 mM RS A T B T £ FE T
ST B A B4 TEASIRh 46 Ve B 0 R STV BE T LT O B A
AHAE% 5t

A1 RERERREFsD &I EEE L RYAERL
W/ mM TeE R % /% ./ % JERG (BET/ B ED)
12 0(0) 0(0) 15(83.3) 3(16.7)
8 0(0) 1(5.6) 14(77.8) 3(16.7)
4 0(0) 7(38.9) 9(50.0) 2(11.1)
2 2(11.1) 12(66.7) 1(5.6) 3(16.7)

2.2. RERGHBEXEENRIE

DA rpl8 A N G L M SE T R TR B RS AR 72 h 5 BE S iR b 5 AR R A R
FSERE PR (235 , o PR A8 SR 6 B R4 AR DG R i OCA2, TYR I SILV (32 34 i 15 %] BRZEL A 1L 1 3
T, MR DCT A1 TYRPL W45 % B TC I 4. 2% 55, A ] 4. it 3R 5 Villareal M 0. 25 A % B16 /)8 L 28
& Z R B I 45 580, R 5 2 TR WE B IS — LI 3) . PG AT AT . 32 0 3 &
B SR A L P B D £ 4 £ 00 2R, S B TR T IR B R A B SR R ek, SRS A R
A AR SE I B A D

6~
(A)OCA2

[(B)TYR

AT
BHAH

[(C)pCT [(D)TYRPI1

[(E)SILY

0 0.5

1 5
AERFIRE /mm

10

RS FR SN BAA BEER. » FRp<0.05, = = FR p<0.01.
B4 ZeikoamiARegkic

3 itk

A5 R W AR AR REAT R JR A0 3R 15 U SR PR 2k , i ] SR 3 A 45 180, LA IO B
WL (R G TGS, 35 Liu C S A5 G TARBR (PTU ) 0 500 T #20JRifs S8 €0 3% 45 B FRO BIF 7 45 SR v ) 22
WG AN — 2, 1 5 R R A AR S R T LA — 2K Lin C S SRRYBT ST 45 2R R R G ik (PTU ) £
RO G WAICHE A ETE IFIR ) #M2 - SOBHLTE (a compensatory mechanism) . 3 H] g2 iy 3
TR R U AT LA, I A R 2™ B D IR AG R 5 A 2, B PRI o] LA sd e B B R OR TR, T
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PRI AR AN — SCABEAILAD 5 AR P s B A AR AR % S v B m] R AR XAy, ) Bt o £ JR 8 R AR 5 ] 4
(H1& 3 w0, RIEAE 2 mM AR PR, 80 Z AR R0 IRZ IR AR AW ) 32 AN BERE B S akah, R it
WAL A REI M — SOBHHLH] L BT 2 e

ROR GRS SR SCIE DI ANIA] 1. 72RO R A ad B P, OCA2 JE [N 25 5 %z 3 U 46 AN ]
DR, FEERORFE R ORI K AR AL N 3,4 - “RFRNARR (DOPA ) A2 EL R YL
R, T 2 R T A PR € 2K 5 LR P BN R AP R LA S 2 J5 19 2 P BR. Z R AR (DCT) 5212
3 (DOPAchrome) FeAL 8 5,6 — LM -2 — ¥R (DHICA) 4 3¢, 11 % 2 R B AH G & 1 1 (TYRPL)
M7 ke DHICA & plmsIbe -2 — SRR - 5,6 — fiig. SILV PR 4 i 2 13 BOU AE |0 -2 - RIR - 5,6 - BiL4%
AP B R A E — AR R B AR VE O ARSI R R SR 40 B A AT SE R f OCA2,
TYR 1 SILV ({3547 52 A4 i 41 T, NI ] 1 RSP 5 145 180, i e 4 PR B R A 5 i R 25 a2

VR —FR AR, B i HA AR 2 HA R AR B B AN B O R, E 0 2 B T AR 2 45
IV TE 16 358 2 RS [0 3 A2 250 R RSB B 7 AN A6 2 3o 0 i Ap e i Hh B 3
AR AR A PR AT TR 1 SR (R 5 AL W 2 T R B A i k. AR SEIR B0k 1 B S A n] LA
IFSE AR N PR R 5 U ) S SE R CR BB A= W), 45 R SR T — AP Wk adt S 0 e Pofhe it 58 11 36 1
) B RS TR AGHIN RN A fh 14 5 11 A 8 0 X R ST 8 3R B A A 1

RERAT T2 ottty , 2 Pl 2 3 2 G TE. Hi 3 1 n] R, AS SEI0 Hh 459 J3E A B SR X B 15 £
JVR G 2 4 3 SR 4 O RE U X I BB k2 A PR OB e 45 SR — 2. BT LA, BRE 5% e IR i AT LA AR
i 5% A B R A ).

4 i

ARSI LBE S A0 IR AR T, R T~ A i 00 5 3 R 1 S A BB SR O PR (8 B A L )
ROR. TETEWEERW] , B AR U JEE A3 0, JHCOGH PR 00 28 A s 400 D S8 0 . R R SRk A R W, g
L AR B2 K AR 1R (OCA2) |, Bt BRI (TYR) AR (556 & (SILV ) S5 R 0 345 A QIR I iy il
BEMAME] 7 AR 5. SCIE R R TR R G S M R h B VE FIAILEE , D B 25 £ IR i A 2 7
I P B P A N AR At T A,
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