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WE: BN DRSS RENRINEFRN A375 iR R G A5 B 22 ZLRIG A0 S (MAPK) {553 % 5% 4E
HMMEME, Ak HES RO A375 404, RAMUHSEEMEE (MTT) e A375 QR HE, NaOH 740
i, ZEHAMENERKRERR (TYR) 1§, RT-PCR LW E TYR, BEEREEAMHICEH-1 (TRP-1) 1 TRP-2 LK
MAPK 15510 S5 55 (4 F ERK1 . ERK2, JNK2 (] mRNA %35, Z58 0.1 ~0.001 pwmol/L [ %- 28 nf B 5 41 il
A375 YRR A AL & TYR 3 1, 0.1 umol/L # A Z B g T i A375 4l TYR, TRP-1, TRP-2 mRNA £k, DI K
ERK1, ERK2, JNK2 mRNA ik, £i& WA ZXEAIE A375 MR B E 4 ER, HHLH AT Ge 5404 TYR 5%
F/8 T8 TYR, TRP-1 } TRP-2 mRNA FRik, DI JAiil ERK1 | ERK2 | JNK2 BjFRiAA K,

KB AR, A5 4UM; BE; MAPK {55 %
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Inhibitory effect of melanogenesis in A375 cells and related cell signaling path-
ways regulating mechanism of baicalein

CHEN Chen, XU Yan-ming, WANG Xue, GEN Fang ™, LIU Guo-liang, LEI Shuang-yuan,

ZHANG Ning "
(1. Heilongjiang University of Chinese Medicine, Harbin 150040, China; 2. Harbin Normal University, Harbin 150025, China)

ABSTRACT: AIM To study the effects of baicalein on melanogenesis and investigate the relationship between
MAPK signal pathway and the role in A375 cell lines. METHODS The A375 cell lines were treated with baica-
lein. Effects of baicalein on cell viability, tyrosinase (TRY) activity and melanogenesis in cultured A375 cells
were measured by MTT method, NaOH method and L.-dopa oxidation method, respectively. RT-PCR was applied to
measuring the mRNA expression levels of (TYR) and tyrosinase related proteins and the mRNA expression levels of
ERK1, ERK2 and JNK2. RESULTS 0.1 ~0.001 wmol/L baicalein can significantly inhibit melanin synthesis
and TYR activities in A375 cell lines. Baicalein (0.1 wmol/L) can significantly inhibit TYR, TRP-1, TRP-2
mRNA and ERK1, ERK2, JNK2 mRNA expression levels. CONCLUSION 1t is assumed that baicalein can
significantly suppress melanogenesis of A375 cells. The possible molecular mechanism of baicalein inhibiting mela-

nin synthesis may be by cutting TYR, TRP-1 and TRP-2 mRNA expression quantity and associating with the inhibi-
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tion of the expression of ERK1, ERK2 and JNK2.
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BRI R BB AR ) E 2L, BR

FE PR Z AN P p T 2 R 48 I R Bl SR A T B i, T
AWM (TYR) HRAEFHEBERSBICH., TIE
KGR Z M, MAPK (5525 TR RA MR
FA IR, VA B R A M A T B S DR T
R EEZEER , Jang Ji Yeon'® %5 A4 15 35 B
BI6F10 B Z R4 i & B, H MY e85 S
MEK/ERK #7% fb #1 PI3K/Akt {55305, #0136
BERRMR T (cAMP) ik K3 T R /N W B 7 53
K (MITF) #1TRP FEH#EA, M TYR i%
P, MHIRRNE. PEE PR, 6%
iR BN BT e i, (9T A A AR R
AR, RSBV E AT, K
WEREY . B R AL B O S, JE M
WERIAAY ., RS Mmoo RS &R
REfS 1 MEVCR W et (ERE) #3006 K T 4
MITF 2 463k, X TYR 3G MG WHI1E -, TR
KBRS MRS AREN. HMEZK (ER)
AHE 5 MAPK {5 5 38 [ 1) 7% 5 % D1 A OC,
MAPK Zji% 3 84145 =N K i —4n A E 35 & A
B (ERK1/2) . c-JunN K ¥ £ (34 B (JNK1/
2) Fp38 M FHAEE (p38 MAPK) ™ | Rtk A<
SR B RS 30T 2% 4 I R 22 20 WA A T 49 1 FH A &
5 MAPK {553 B (0 AH G, 0020 1 0 3 5 RO
RS BE VAR IR T VR AR FIBL
1 MRS
L1 A ANBEREAM A3TS (rhER 7B 4
farpo ) ; DMEM B 52 (35 Gibeo 4220
A)); HIEAL DMSO (3£H Sigma AH)); VU
BEWEMEE MTT (3£ [E Sigma 23 F]) 3 Trizol 41 i %
il (L Gibco WA ), FBIKIR — LB
(DEPC)  (Z&[H Gibeo #E#)/371); PCR X7 &
( BT A TREEARRSARAF) .
1.2 LE  TGL-16G-C & &5 X% B0 bl
( B2 =Rl AUER) ), PCR ¥ 344 (18 [ Bi-
ometra A H]) , BEARL ( LIGEIREAERAA R AR,
Olympus 5] ¥ W i 5% ( H 4 Olympus ¥ X &4t ,
HeNiosy FJ WS84 0 R B iE (R EMAHBATH),
DYYOC Y H1 yk AL (db mt i o8 — AL T ),
Cham]1Gel5000 I HUG R G0 (b at 28 AL FH%
ABRAFE]) o

1.3 & WAERW TR FENREARAA,
4lifE 98% , b5k 491678120525 ; M — I F
HEE 2 R TR e, 4 98% , SR

1502821,
2 EBHE
2.1 Zhigded RS AREUME —PEES. 5 mg, 4 mL

ToK B, Bd s 20 wmol/L 4 J5iik, SCIR T
- DMEM ¢ 4 15 32 M B¢ = 0. 001 umol/L, fF
Mo Fi#PRIREA 2 5.4 mg, H] DMEM 582855
WA, TFCHIBL 200 pmol /L [ JiE ,  SIC U6y i A B A
FERL 0.001 ~100 pwmol/L 11y 6 FP2i, FFHI.
2.2 wmiesmhs A BEBCHEUE KR A375
A RN AL, B, VA3 x 107 AN/ FLEER 4 i T
96 fL¥EFEM I, BfL 200 pL, 24 h j5, 43liss
FIXTRRZ . FHMEXS EZH (0.001 wmol/L fYE — ) |
WMARMH (REWENEESR), FHB6 M AL,
B —TBAr A0 LA 9 x 10* A/FLIEF 40 T 6 FLES
Ffr, BAL2 mL, ZpZHACPR[EET, A4 DR
flo K¥igR48 h 5, 43lidT MTT 5255, BEZ &k
5. TYR {EMESCH: . RT-PCR 5256,
2.3 FgARAe
2.3.1 ZHMaTEME 1) 96 FLAR £ LN 20 pL MTT
(5mg/mL), RZ3555 4 h, 5 L, BfMA
150 wL DMSO 3% 10 min, %$E 490 nm 7E FFFRIY
e LG . I E R Dy R o
éﬁiﬂ@i{ﬁﬁﬂﬂﬂg— = D49o é/ﬁ\%/Dwo% F{ x 100%

2.3.2 BESE M6 fLNIGFEM, PBS k2
W, BFLIMA 1 mL 0. 25% JEREHH L 10 min J5,
JIA 1 mL DMEM R332 ¢ 1k AL, AR 45 A 4 i
HWZE 15 mL Z.0% %, 1500 t/min B0 3 min,
F EWE, A1 mol/L i NaOH ¥ ¥ 100 pL, IR
5, 37 C/KWE 1 h, JA 400 pL RZEK, 1RA,
BRSBTS 100 L SO 2 96 fLAk
PEFE 490 nm FERGHR AL LI E A FLIROE R, BR
B Doy 3R o
2.3.3 TYR{EPE 545 96 fLARIEFR WL, PBS ¥ 2
W, EFLIMA 1% Triton X-100 %% 100 pL,
FHE T - 80 C KA 30 min, B % R A4k
TALIMA 50 pL #iF Y 0.2% ZE g 2 2 (L-dopa)
W, 37 CF W3 h, %+ 490 nm 7ERFHRAL -
e 2L . TYR 6 Dy 2R o
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2.3.4 RT-PCR yLK 40 TYR . TRP-1, TRP-2
ERK1 ., ERK2, JNK2 mRNA #ik UI4E 6 fLiRTP4&
HANM, 4% Trizol 6P 582 B RNA, £ 4 DL
RNA 3 pg 47 S sk RO 454 25 °C )i 10

min, 42 °C i 60 min, 70 °C Jz Jif 10 min 21} %
N, F33] cDNA, 51Y)F4 o bifEA: TAEY) TR 4
RIS A RAF BT 5E K, LA B-actin NS,
FIVIFFAIER IR 1,

%1 RT-PCR3|#F%]
Tab.1 Primer sequences of RT-PCR

EILZER S Em5I#(5°37) RIa51#5(5°-3") Ty 3 B K/ bp
TYR TCACGGCTCTGTTGAATGTCT CTGAAGTTGGGCGAGATGAT 143

TRP-1 ACATCATTCCCTCACCAAAGAC AGAAGTCCGAAAGCCAAGTAAA 223

TRP-2 GTTCCTTTCTTCCCTCCAGTG TTCCTTTATTGTCAGCGTCAGA 223

ERK1 GGGAGGTGGAGATGGTGAAG AGCAGGTTGGAGGGCTTTAGAT 302

ERK2 ACCCACACAAGAGGATTGAAGT AAAAGCCACAACTACCAGAAAC 353

JNK2 CCTTCTTTACCAGATGCTTTGTG ATACGGTCAGTGCCTTGGAATA 303

B-actin CGTGGACATCCGCAAAGAC AAGAAAGGGTGTAACGCAACTA 302

PaaactE: 94 CHARHERTE 2 ming 94 CAEPE
30 s, B4 40 s (TYR 54 °C . TRP-1 57 °C . TRP-2
55 °C . ERK1 57 °C . ERK2 54 °C . JNK2 54 C . B-
actin 54 °C) . 72 CHEM1 40 s, 35 PMEFF; 72 CL&
1EFEMH 10 min, PCR #" #4724 5 pL 5 6 x DNA
loading buffer 1 pL IE&2), A 1.5% B g b &E i
Hr, 80 V HKHLYK 30 min J5, HERR R G ULER
HLUKZE A, 1 gel-pro B E 43 BT 4R 44 % Ha, Ik 1%
AT 87, M IEAE (TYR/B-actin, TRP-1/B-ac-
tin, TRP-2/B-actin, ERK1/B-actin, ERK2/B-actin
JNK2/B-actin) #7~n mRNA /K-,
2.4 HatFgak SCEEdE A SPSS 19. 0 B it
TR R T 22508t (ANOVA), ] LSD ¥ X £ 4is
AT LA, P <0.05 HASGIHE XL,
3 4#R
3.1 stmppEre P SERWNFE2, SEAN
HEZHAR L, 100, 10, 1 pmol/L )% % 25 X) 4 i 1)
WA WEMHIVEH (P <0.05 8 P <0.01), #i
W] LR R A SRR NS A AT
T M RCEDSE; 0.1, 0.01, 0.001 pmol/L
(1) B 5 25 AN 52 e A L3 1
3.2 sEEASmRMHoR SRILES, SEAX
MM, S RAS M &EN 0.1, 0.01,
0.001 pmol/L i, Xf M E A pA b 2 i 3l il 4 H
(P<0.05 5% P<0.01); BHMXSIEAXTREA KA
e F R HEERT (P <0.01),
3.3 T TYR &E®key#om ERNFE 4, Haaxt
AW, BERHAHAMEH 0.1, 0.01,
0.001 wmol/L i, X+ TYR 75 He t 2 141 il 7B
H (P<0.01); BAPEXTHEZIXS TYR 3G PEA & 0 3%
2602

e #EfER (P <0.01),
®2 EBEEREIAIS AAEERENE (X £s, n=6)
Tab.2  Effects of bicalein on the activity of A375 cells

(xxs, n=6)

21 5 Fl4/ (wmol - L71) IR 6 B (B G REH /%
25 N IR ZH - 0.336 +0. 025 100
PR X B 4 0. 001 0.339 +0. 036 101
S ¥l 100 0.124 £0.012 37+
WARA 10 0.279 0. 024 ** 83 **
WAERA 1 0.300 0. 047 * 89~
WEFEA 0.1 0.329 +0. 023 98
WEFEA 0.01 0.319 0. 033 95
WA 0. 001 0.326 0. 041 97

o S A4S, * P <0.05, P <0.01

®3 BEERITAIS WREBEZSHMEM (X x5, n=4)

Tab.3 Effects of baicalein on the synthesis of melanocytes
of A375 (x+s, n=4)

WOLEME  SEAHD E%

A5 FHE/ (pmol -L71)

23 XS RRZH - 0. 074 +0. 003 100
PR B 2 0. 001 0. 093 +0. 006 ** 125
LEs ! 0.1 0. 060 =0. 006 ** g1 "
AR AL 0.01 0.063 0. 004 ** g5
B FEA 0. 001 0.065 +0.002 * 88"

e G AXNA L, * P <0.05, P <0.01
x4 BEEEREIT A5 MK TYR FEMRM(x x5, n=6)
Tab.4 Effect of baicalein on TYR activity of A375 cells

(x+s, n=6)

41 R/ (pmol L) WOWE 5 A4 D WH%
25 I IR AL - 0. 079 £0. 002 100
PR R 2 0. 001 0. 096 +0. 003 ** 121 *
WAERA 0.1 0. 068 =0. 004 ™ 86 **
WAERA 0.01 0. 069 +0. 002 ** 87 **
W RUA 0.001 0. 070 £0. 002 ™ 88 **

H: Sas XTI AR, * P <0.05, ™P <0.01
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3.4 xt#mpe TYR.TRP-1 TRP-2 mRNA %A #%
LIRS FIE 1, S AXT A M L, S5 R
(0.1 pmol/L) TYR ,TRP-1 . TRP-2 f{j mRNA )33k

PR FEAR (P < 0.05 3 P <0.01), BHAE X 21
TYR .TRP-1 .TRP-2 [{) mRNA Fik ¥ PR (P <
0.01),

%5 TYR.TRP-1.TRP-2 mRNA {j RT-PCR =)@K EENTER (X +5,n=4)
Tab.5 Quantitative analysis of gel electrophoresis results on the RT-PCR products of TYR TRP-1 ., TRP-2 mRNA (X +s,n =4)

20 51 Fld/ (wmol - L71) TYR/B-actin TRP-1/B-actin TRP-2/B-actin
25 O IR - 0.602 +0.013 0.534 +0. 032 0.574 +0. 089
PR X B 241 0. 001 0. 859 0. 062 ** 0. 698 +0. 065 ** 0. 845 +0. 046 **
WERA 0.1 0.499 +0.025* 0.235 +0. 040 ™ 0.437 +0.035*

T SzAMEALRE, © P <0.05, P <0.01

A p-actin

306bp *™* R

301 bp

R

B B-actin 306 bp
-— e e

TRP-1 305bp

e

p-actin 306  bp TRP -2 304 bp

TE: a FHPEXTHEEAL; b wER4D (0.1 pmol/L) 5 c. 25 HXTHE
2H; A. B-actin 5 TYR ) PCR 454, B. B-actin 5 TRP-1 f#j PCR
25, C. B-actin 5 TRP-2 1) PCR &5
1 EEZEX A375 TYR, TRP-1, TRP-2 mRNA £ik
b0 ]
Fig.1 Effects of baicalein on the mRNA expression levels
of TYR, TRP-1, TRP-2 in A375 cells

3.5 s¥tmf ERK1, ERK2, JNK2 mRNA &k 8%
o SRR 6 MIE 2, a5 p AL, w5
##40 (0.1 pmol/L) ERK1, ERK2, JNK2 ) mRNA

TR R FEAL (P <0.05), FHMXT L ERKT
ERK2. JNK2 HJ mRNA ik ¥ W] G W (P <
0.01) .

faciin 306bp et IYRI 302bp
TR —

= s

B-actin  30Ghp .- TRP2 353 bp

pactin 306bp T

TRP2 303 bp
— e

e a. PHHEXTHELL; b AR, oo FAXMYA; A B-acin
5 ERK1 1 PCR 455 ; B. B-actin 5 ERK2 f#§ PCR %558, C. g-
actin 5 JNK2 [ PCR 455
2 #HEEIF A5 ERK1, ERK2, JNK2 mRNA % ik
KERHM
Fig. 2 Effects of baicalein on the mRNA expression levels
of ERK1, ERK2, JNK2 in A375 cells

%6 ERK1, ERK2, JNK2 mRNA [ RT-PCR F=¥ @ik EENHER (X x5, n=4)
Tab. 6 Quantitative analysis of gel electrophoresis results on the RT-PCR products of ERK1, ERK2, JNK2 mRNA (x +s,

n=4)
2151 FlE/ (wmol - L~1) ERK1/B-actin ERK2/B-actin JNK2/B-actin
75 AN RRZH - 0.326 0. 035 0.517 £0.018 0.321 +0.013
I = 6 1 2 0. 001 0. 485 +0. 006 ** 0. 853 +0. 087 ** 0.483 +0.036 **
AR 0.1 0.272 +0.014 * 0.410 +0.012* 0.271 £0.013 *
W SEAXBALRE, * P <0.05, P <0.01
4 itig (TYR) . W44 M2 REAH G 1-1 (TRP-1) Al TRP-2

AR B S — i DL A8 AR A R B SR DU M R
W, FEEAE BRI 1 222 T SR B AR A R B
SR o B A B AR AT AT — AN R R 2 ik
AR, HRAT G O R B B . AR A R R TR R
R0 R KA A W, G R A TR

JEE, TYR 76 SEZ A pltad A5 v i 1) G i R 5 g 1)
YERL, T TRP-1 f1 TRP-2 7E B ZE YA REAET
WA o N 20 M A S R 1 R Bk T
GRS AT, B A 2R s 1 T BHLLE Bz 1k
BRI, RES I ] K 2 R IS M R R AR A

2603



20154212 A
3T HE E12M

TR %

Chinese Traditional Patent Medicine

December 2015
Vol. 37 No. 12

A2 TT L) 80 B4 BE AR VA T ARCR Y TR R
A375 AP AAAE B MR Z K (ER), MEMERAE
H—FU M AME S, RN R RS
ER 454, MAPK {55 18 2 41 L /M5 5 51 40 e
A PR R LR AR o MER S I R R A L ER X
WA BER A VR, TR M R A M
RIEH . A R AE b — oA i M 3% K 6 0% 10 il
MCF-7 F1 MDA-MB-231 4 fit 3% 4 3 H. % 5 40 i I
TV R, SRR M R R A A R
KIHATIRIT HEABBERI BT

SCURR, WA R LR EAEHT A3T5 415
J, BRI E I A0 AR R A R TYR 36 H 2 1E
FSE, S A375 ZiMarh TYR, TRP-1, TRP-2 1y
mRNA ik, $&/R 5 2 0] el f ] TYR 36 P
F/ S Ml TYR . TRP-1, TRP-2 mRNA 251k i 22
A, I H AR D E W6 MAPK {553 %
S ERK1 . ERK2 . JNK2 f{§ mRNA ik, #fE
W MAPK (55 nRE S 5 T R E M Mh B E A
B

A B2 v FH 0 O € 70) 55 B G BB BEAT —
TR, BRI A S A s mER . T2 R
BERIER/N, 7Ry, 2RO EE, R
T 2 S WIS A TR R BT AL G B 2K £
B A K s R T (A 0 A P RIVE T, X R A
WA REMAEN, IAHFREE BALEATRTT ST
MIVE o FREIE BALLE T v B 24 Aot SR R 4 i
T R T R S A A L R R LA
A, X 88 A — & iR T e . 2R it
S AN (UVB) i S RS Ik
RULERHAAR, IRE . IR EE ORERBWYIEG
J7, ATEEME TYR 3G0E, K% HAR CEEHRE
VIREAEFE DR 5 SR KO T K RO R T 202 il mRNA
FIRIHI B AR G . FoMT S N ER {5558
BEAARE, PR YIMEREE o 2R XA G LA
IE R VRTEAE L, I 2R Y MER R TR YT AR
BER I3 FHILM PRI B2 30T v 0 TR 25 45 3 1 e ik
i AT e ELA RRYTAE T, G 3R T b 25 A A DK
T PIR R BEAE R €0 U B PR A R LA
P4 IR 24 .
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