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FIHERRIEEXT A375 20 i BB 254 )
B AR G20 AR 51 s P ML okl ) BIF 5

F, A, ke, A F}Ei’i’], A, kT
(1. ZRPEHKRF, »oRIE 1500405 2. & REFE KRS, oRiE  150025)

[(HE] BRI AMIREIRT SR N ZEERNLH . 773 B0 BUE R BN A375 418, K 3% 24 h, sE Rk, 44
J& 43 4L ) 6 B 2 200 L, 4150380 g 2 I AL ME R4 (1 x 1077 mol - L 7" 3 J3E A M ) A A R e AL (R
FER ARG ) B Y B E 6 DAL FHEHENREE T A375 4 Jfg, WE wk i ( MTT ) 2k 46 DU 48 Jf0 35 M s NaOH 24 fff ok 4 ) B 3%
s 22 O AL R A I T SRR W (TYR) 3% 1 5 00 4% 53¢ - 2R 5 65 X S B (RT-PCR) 3 Kl TYR , % 2 % i AH OC 25 (31 -1 (TRP-1) I &
FATRGAR G H -2 (TRP-2) By I8, M 22 L5000 1Y 4 1 BOEE ( MAPK) {5 538 % b SC B4 1R ERKL, ERK2, JNK2 ) mRNA
Riko BERHE AR, AMERREEAE 1,1 x107" 1 x 10721 x10 ™ wmol - L™" 5 & F 7] B & f il A375 40 2B %K 445 0 &% TYR
TEPE, 1 wmol - L' 1 HE B e AT B 52 R 98 A375 40 g TYR, TRP-1, TRP-2 mRNA ik, Ll 2 ERK1,ERK2,JNK2 mRNA ik (P <
0.05,P <0.01), £5i: FAMERE BT B ad 403 TYR G4 #1/3 F# TYR, TRP-1 & TRP-2 mRNA ik, il T A375 41
MERY AN, I Bk R B S5 3 ERK1, ERK2, INK2 B9 5E 5 554 5%,
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[ Abstract | Objective; To investigate the potential mechanism of betulin in treatment of chloasma.
Method;: The A375 cell lines in logarithmic phase were cultured for 24 hours, and then the liquid was discarded.
The cultured cells were divided and added with different concentrations of 200 wL drug liquid, and then divided
into blank group, estradiol group (1 x 10°° pmol -L"" estradiol) , betulin group ( at set concentration) , with 6
wells in each group. A375 cells were treated with betulin and then methyl thiazdyl tetrazolium (MTT) assay was
used to detect cells activity; NaOH schizolysis method and L-dopa oxidation method were respectively used to
detect amount of melanin and the activity of tyrosinase (TYR). Reverse transcription-polymerase chain reaction
(RT-PCR) was applied to measure the expression levels of tyrosinase (TYR), tyrosinase related protein-1 ( TRP-
1) and tyrosinase related protein-2 ( TRP-2), as well as the mRNA expression levels of the key protein kinases
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ERK1, ERK2 and JNK2 in MAPK signal pathways. Result: As compared with the blank group, betulin of 1,

1x107", 1x107*, 1x10~° pmol -L "' can significantly inhibit melanin formation of A375 cells and activity of

tyrosinase (TYR); betulin of 1 wmol - L'

can significantly down-regulate mRNA expression levels of TYR,

TRP-1,TRP-2 as well as ERK1, ERK2 and JNK2 (P <0.05, P <0.01). Conclusion: Betulin can inhibit the
melanogenesis of A375 cells probably by inhibiting TYR activity and/or down-regulating TYR, TRP-1 and TRP-2

mRNA expression levels, and this effect may be associated with inhibition of the expression of ERK1, ERK2 and

JNK2 levels.
[ Key words ]

B B M R A2 ST TP R LR — B AR A R
PRI o N DA SRR 114 72 Al 2 9 i) 4 B A )
BNFEZ " AR R BT 5T EL A M 3R
e 2% A P A v 2 R i O B AT ST R Y
1R I T 02— Rl 50T ek A £ A 0 M OB R R
LY MERER (PE ) AT AR Sy 6 5 P8 98 3% 32 A 981 3 5
(SERM) 448 21 21 114 AN [7] 2 B e 3 3% 52 4 3 49
G BRI, A BB A W A BT R R AR
SERM ] 15 #ff 5 2% 52 1 (ER) 45 45, 4 A [ (9 4 41
EECHE P B R R AR BRI
FRHURPLE S BRI FETG . BROG AN
G EN E NE AN Ry BN A e
SRR 10 % VE R B A S N R
2N S 3 3 BIE Y P M X A3TS 20 L A o
P Lz 22 4 )3 A ) 25 N ( MAPK) 40 Jfg {5 5 18 %
AR ), RN R I 1 ) 2648 B 1) T A 3R T 1 M
PEHIBLA o

1 %
1.1 Zifakk  ANZRZERANM A375 (H [E B2 B dn
M) .

1.2 259 Rk FOMERR i (2l B8 98% , 1 ot 3
R BR A AL 5 473983121010) , Ml — s (41 JF
98% , vh [ £ & 25 S M E WS e, iS5 150-28-21)
DMEM £% 3% Fl Trizol 41 fg 24 f# W ( 3¢ & Gibeo 24
F L4245 52 12491013 ,15596-026) , — i 35 iF il
(DMSO) FIWEM: i (MTT) (3£ [ Sigma 23w, #4573
B>k 200-664-3 ,PB11058) , 3 & i 4% = ) i ( PCR)
WA G (A TAEY TRE AR NS AR A,
= 13925037Z) ,

1.3 %A% MK3 ABYREGEFR L (b {0 as A BR 2
H) ) , TProfessiona %I PCR # 3% /% ( £ [& Biometra /%
A} ) ,H4-200 5] & B 58 ( H A Olympus Bk 20 2%
#1) , Cham1Gel5000 %I %E e i 1% & 45 (At 52 38 5 41
W R AR A .

chloasma; betulin; A375 cells; melanin; MAPK signal pathway

2 Hik
2.1 ZWETCH] K AR IBOME —BE 5.5 mg, HIJEK
LT 4 mL ffi H% A%, 75 1] DMEM 58 4 35 57 W B¢
RN 1 x107" pmol - L1, =20 CHRAFFF .
AR HEAR B 8. 8 mg, ] DMEM 5% 4x 15 5% W i
fif 6 R B B AL 100,10,1,1 x 107", 1 x 107,11 x
10 wmol-L™" 6 Py i 25 %, %35 pH % 6.8, - 20
CRAREH .
2.2 MO SAEE SRR R R A3TS 4
Jto R Ak, ST 8, FE A0 3 x 107 A~/ L4 3 96
FLIGFRM b, B LB SR 200 WL, B 5% 24 h, s
TSR I5 3 2H T IR BE 259 200 L, 2R 5003
25 P HE B (1 x 10 7 pmol - L1 MfE TR ) 1
R 2H (O VR BE (0 T HE R I ) T 2 ¥ B i 6 M AL
W o3 —FBAr A 9 x 10" A/ L3R ] 6 FLEE FEMR P
AL 2 mL B IR, 43 LA DL IR A, A e 4 DR
flo Hid% 48 h J5#k T MTT 5240, R & S0, fR 21
B2l (TYR) G PESEE | 3005 5k -PCR(RT-PCR) 5L 40 .
2.3 FRARKEI
2.3.1 ZAifaiEtE 96 FLARA LN S g- L7 MTT
20 wL, A EFREE 55 4 h, 58 F R WK, AL A
DMSO 150 pL fE ¥R % 10 min, EFFR{GEPE 490 nm
A 0 5 25 FLIR O RE A
2.3.2 BEREE R 6 fLIREEIRI, PBS Pk 2
WAL 0. 25% JBRG 1 mL 346 10 min J5 , A
DMEM #5553 1 mL 2 1F 35 £k, U542 4% 20 4 M 2
Z 15 mL B.L0% 9,1 300 remin .03 min, 7 i,
JA 1 mol-L™'NaOH % 100 pL,RA& 41,37 C
KW 1 h TR ARUZE K 400 pL, iR AT, B0
HHEUA 100 WL & 96 FLAR i bR 1Y 490 nm &b
EHAL AL
2.3.3 TYRUGPE 54 96 fLAR N By 35 TR, B R
R o (PBS) Y& 2 Wk, B AL N A 1% TritonX-
100 # ¥ 100 pL, Jf K & T - 80 C vk Af
30 min J5 U & SR RlAL o AL A $E T A
.03 .
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1719 0. 2% L-dopa ¥ 50 pL,37 °C F s R 3
h, B FRAY 490 nm 40 %E &FL A,

2.3.4 RT-PCR 3L I 40 ff1 TYR, F& 2 R i AH OC 2
M 1 (TRP-1), TRP-2, 4 fig 4k ¥4 4% & A ¥4 B 1
(ERK1), ERK2, C-JunN % ¥t % [ #% i 2 (JNK2)

&1 PCRE|¥FFI

Table 1 Primers sequences of PCR

mRNA £35S 6 FLAR H 4 20 4 OO T 42 HUE RNA,
K LL RNA 3 pg A7 Sl s o OS540 25 C 10
min,42 °C 60 min,70 °C 10 min 5% 1}, 75 5] ¢DNA,
Lh B-WLshEE 1 (B-actin) N2 51974 i I T
Y TRERBEARMRS AR AR S &, W 1,

5194 B Ls TG Jr B i /bp
TYR 5'-TCACGGCTCTGTTGAATGTCT-3" 5'-CTGAAGTTGGGCGAGATGAT-3’ 143
TRP-1 5'-ACATCATTCCCTCACCAAAGAC-3’ 5'-AGAAGTCCGAAAGCCAAGTAAA-3' 223
TRP-2 5'-GTTCCTTTCTTCCCTCCAGTG-3’ 5'-TTCCTTTATTGTCAGCGTCAGA-3’ 223
ERKI 5'-GGGAGGTGGAGATGGTGAAG-3' 5'-AGCAGGTTGGAGGGCTTTAGAT-3' 302
ERK2 5'-ACCCACACAAGAGGATTGAAGT-3’ 5'-AAAAGCCACAACTACCAGAAAC-3’ 353
JNK2 5'-CCTTCTTTACCAGATGCTTTGTG-3" 5"-ATACGGTCAGTGCCTTGGAATA-3' 303
B-actin 5'-CGTGGACATCCGCAAAGAC-3’ 5'-AAGAAAGGGTGTAACGCAACTA-3' 302

P38 &4y 94 CF S PE 2 min, 94 °C 72 P4

30 s,iRk 40 s(TYR 54 °C,TRP-1 57 °C ,TRP-2 55 °C,
ERKI1 57 °C, ERK2 54 °C, JNK2 54 °C, B-actin
54 °C),72 CAEA 40 5,35 DGER ;72 C L& (| GE fif
10 min, PCR §" 3 7=4) 5 6 x DNA Loading Buffer #%
5 1IREHA, EAES] 1. 5% BiEBEEER T ,80 V
H H HL Uk 30 min f5 , #E I AR R G0 W0 %% HL Uk 45
I 11 gel-pro &1 53 At B A 43 B L Uk i A, HI RS IE (B
( TYR/B-actin, TRP-1/B-actin , TRP-2/B-actin , ERK1/
B-actin, ERK2/B-actin, JNK2/B-actin ) 3 7& mRNA
K
2.4 Gttt SR SPSS 19. 0 B k47 4 Hr
THEFERIIH x £ Fon A0 LECR H B &R 5 22
G347, 1 LSD ¥k X & 21 B0 AT P LA, DL P <
0.05 R AHGIT¥E L,
3 BR
3.1 XrAMEEMENEm 52 HAkE, 100
pemol « L™ 1 ME A st XoF 20 B f14) 348 5 ATt 25 A0 40 4R 1
HI(P <0.01) ,10 wmol- L ™" 11 #& i 5 XoF 4 il () 34 4
AW RAMEAMEH (P <0.05) Uk 3R ik 52 (9 25 )
XTI A BEEAE I, AN IS G AT T — 22 2 ot
F851,1 x107",1 x107°,1 x 10 ~* pmol - L' 1) F #¢
PEBEARSZ A0 MG M, WLk 2,
3.2 XMRBERAMMER 5 EH LB, B
WPV N 1,1 x107" 1 x107,1 x10 ™ pmol - L™
0 R R A R BE P EIE ] (P <0.01) 5 HE—
B2 0 R 2R 15 A B iR #EPE A (P <0.01),
W3,

- 04 .

F2 BHERREI A375 @EEHHFIN (v +s5,n=6)
Table 2 Effects of botulin on A375 cell activity(x +s,n=6)

Eigil W S/ pmol - L~ A 21 i 384 5 K %

% - 0.332 +0.037 100

i -y 1x1073 0.410 0. 0447 101

[ A i e 100 0. 137 £0. 020% 372
10 0.275 £0. 029" 83"
1 0.356 £0. 034 94
1x107" 0.317 0. 053 98
1x10 72 0.325 +0. 023 95
1x1073 0.356 0. 021 97

H 55 AAREYP<0.05,YP<0.01(F3~61H).,

*3 BHEEEX A3 BAREERSHMAEME (v £s,n=4)

Table 3 Effects of botulin on melanin synthesis in A375 cell (x =5,

n=4)
358 SR
215 A
/p‘mol'L’] A LL1E/ %
g - 0.079 0. 003 100
Il — 1x1073 0.099 +0.003% 125%
P HE i T 1 0. 060 +0. 004% 762
1x10"! 0.062 +0. 003> 78%
1x10°? 0.064 +0.002% 81%
1 x1073 0.070 £0.001% 892

3.3 XF TYRWEMHR W 52 HHWE, AR
T 25 1,1 x 107" pwmol - L ™"}, 255 %) TYR
W PEAT A 35 B AR VR T (P < 0.01) 5 I HE AR B 45
ZiMkE R 1 x107°,1 x 10 pmol - L™ i, 25 4 %f
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TYR % PEA B35 B Ml A I (P <0.05) 5 #ff Bl R o1h
S, R ». P
XF TYR 3% P B AT B & i e JE/E (P <0.01),
W4, TRP-1 305 bp
F4 BAMEASEXT A375 @A TYR BRI (x+5,n=6) TRP-2 304 bp
Table 4 Effects of botulin on TYR activity in A375 cell (x + s,
n=6) p-actin 306 bp
W HasH4l A A B c
253 » A
/pmol - L it/ % AT BEAL B PIBERRBEAL; C. 28 1L (1 2 )
25 _ 0.075 +0. 001 100 B 1 B#iEE A375 fH TYR, TRP-1, TRP-2 mRNA Xk H)
- — -3 2) 2) A
-y 1 x10 0.092 +0. 004 121
v 2 H Fig.1  Effects of botulin on expression of TYR, TRP-1, TRP-2
: 7 1 0. 066 +0.001 88
Sl * mRNA in A375 cell
1x107" 0. 067 +0. 003% 89%)
1 x10-2 0. 068 = 0. 004" 91 £ 6 BAHAEEEXT A375 Ak ERK1,ERK2,JNK2 mRNA Rk @&
M (x+s,n=4)
1x107? 0. 069 =0.002" 92"

3.4  XF A375 4ififif TYR, TRP-1 }2 TRP-2 mRNA
RN FHENGEEXT A375 41 TYR 1% P i 5%
M S ) M P, 3 B 3 R X 4 5 P I R e EL
TYR WEPEA KW 1 wmol - L™ 4 HE S B 41 1
R S 528 HA R, ME B4 TYR, TRP-
1,TRP-2 ) mRNA ik W B3 (P <0.05,P <
0.01) ; FAMEAS L4 TYR, TRP-1, TRP-2 () mRNA [
FIRUI R REAR(P <0.05,P <0.01), W&ES, K1,
*5 AMASEY A375 gt TYR, TRP-1 & TRP-2 mRNA %Kik
M (x+s,n=4)

Table 5 Effects of botulin on expression of TYR, TRP-1, TRP-2
mRNA in A375 cell (x +s,n=4)

Table 6 Effects of botulin on expression of ERK1, ERK2, JNK2
mRNA in A375 cell (x +5,n=4)

e ERK1 ERK2 INK2
21 5 . ) ) )
/umol L~ /B-actin /B-actin /B-actin
ZEH - 0.324 £0.014  0.511 £0.041  0.482 =0.032
e 1x107%  0.481 £0.001% 0.849 +0.076> 0.555 +0.021"
HHERREE 1 0.379 £0.002" 0.366 +0.066" 0.232 +0. 024>

e g TYR TRP-1 TRP-2
415 1
/pmol L~ /B-actin /B-actin /B-actin
ZEH - 0.577 £0.095  0.504 £0.030  0.467 +0.023
METEE 1x107° 0.843 £0.023% 0.628 £0.022% 0.517 0.014"

FAHERREE 1 0.460 +0. 020" 0.326 0. 060> 0.356 +0. 031>

3.5 % A375 #4fiffi ERKI,ERK2,JNK2 mRNA ik
s 525 H A R, M —BE 240 ERK1, ERK2,
JNK2 1) mRNA F kBB B iE (P <0.05,P <
0.01) ; FI#EAE 4] ERK1,ERK2,JNK2 f mRNA %
IKEIHI R REAR (P <0.05,P <0.01), W& 6,82,
4 itig

B B B I Dy — Tl 5 O 3R A O i e, A
I — 2 MR AR T B9 PE B S3 85 H DR IG 9T B4R
BE. Oerter 2 JIF W] 24 ) HLAT % 088 F) Wk 350 25 035 P 1
FH, BRI s S R 05 . A% 2238 R BN ok b B
AAMERCER AR, BEOS R T T Fr G -3 - D B il

ERK1 302 bp

ERK2 353 bp
JNK2 303 bp
[-actin 306 bp

A B C
2 HH#AEEERT A375 4458 ERK1,ERK2, JNK2 mRNA % ik 7k F
ESEAT)
Fig. 2  Effects of botulin on expression of ERK1, ERK2, JNK2
mRNA in A375 cell

(1) Ty B DA T 4 ok 7% 2 B S T RE TS BIIK & . A 2 43
o 6928 400 I A 25 B R TIE W IE O BB 2 A L oh 7R A
ER'' . MEBR R —FhAI MM S, R PR Y i
TS ER 455 . MMM E SERN IR ER
S A5 43 T % FE AR T B 1) o8 T 5 M — 52 4 P 4%
4 ER 728 Ml I PO L B R 0L P T fE 3
M T 30 R R LA 1 PR T 2R 2 S M
S A B R R BT LA 90 M V2% A I R B AT
TR MER R, R NP R . MAPK & —3%
22 AR/ I RR VWG, | I AT R B8 2L 3h P 4n
Hrb I 2 5 40 i A W 2 R, VR AN ML Y o TS
56 JAT: K 434k, Cohen'™ BF5¢iiF W] MAPK 5 j%

.05 .
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T 3 WK E ERK1/2, INK1/2 DL K p38
MAPK, ERK =228 15 40 g A=+ A1 534k, INK FT p38
TEEAGMMpAET T A B R I E A
W ERK1, ERK2, JNK2 f§ mRNA % ik % #F 58
MAPK 5538 2 75 2 15 54 R 20 i b 2B 2 4 il iy o
o PARTE R IR N A 22 0 S SO B e A Y R
J DR, 2% A ) e 22 0 PR R A R G 2 R
BEORWMEZH2AFERE, BEMHBZ TYR,
TRP-1,TRP-2 Ji$5, TYR 78 5 2 & o A2 b i BR
fit} , TRP-1 Fil TRP-2 7£ & R ALY A B R T ik FE
FIERT B A5 BT S TYR, TRP-1 L &% TRP-2
TE A A0 b 0 26 28 S B 5% 48 BE 19 3R 9T SR TT AL
R G o R B R U A A ) A TR 2 S A
Gy A S FH A HERE BEAE B T A375 4 i ok BF o L
IR YT HAE BE /R HLE

9% %2 B0 1A A R T 4 4 390 B /R T A375 41 il
Ji , e S 35 100 o) A0 AR R A, ) A375 4 fg h
TYR,TRP-1,TRP-2 mRNA % ik, 2 77% (1 He 5 B2 v fig
A TYR 3% ¥4 F/s8 9 % TYR, TRP-1, TRP-2
mRNA F A M B R A, IF B AR B g 2
# MAPK % 5 3 % & 194 % ERK1,ERK2, JNK2 fy
mRNA £ ik #iW MAPK (55 @A iE 2 5 TR R
0P rh R AR B R o B N TR T
Y E 3 A YT BB BEAY AT BEAVE B L 3 0 ER)
FH b 24 0 4 U8 3R T AR B A R R (L R DT R
PEAEHE AL AT R S AR B OC R ST IR
b T B B, AT T AT IR I BIE 5 RN R A 1 I R
UOUE . 2R M T R R AR R AR N A A R R
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