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/NS T B16 HE 2R R A MO B 2R A S5 2k IR 3 3 Y 2 Wi

F‘iﬁi’ }ag'@*’ gjy 7}7}—\1‘%%’, X"Jﬂ%, iu;ﬁ, %%'ﬁ%
(AP EH RS, XX 430061)

[(WE] BH:UIOREWRE/NETIZX B16 2 0 4 i M8 R & A 5 B8 [ 2 R2 18 (tyrosinase, TYR)) , % 24 M2 il AH ¢ 45
-1 ( tyrosinase related protein-1,TRP-1) , % & Fig fiff #H ¢ 5 2(tyr0%1na%e related protein-2, TRP-2) mRNA E kKM . ik K
A1 CCKS A6 0 21 o 35 77 , 6 O/ 6B A% Hp i BRI R B 43 90 R 0.1,1,2.5 g+ L7 T S0 80, 308 4 5 -2 & i 45X S 17 ( RT-
PCR) #: 4  B16 40 jfarh TYR,TRP-1, TRP-2 mRNA [y #ik, &8 'ﬁE 20 PR i A BE R B 0, /INSE A K BV RE S L
T4 TYR, TRP-1, TRP-2 mRNA [ 5£35 (P <0.05,P <0.01) . £5it /N SE 80 X 2R 3R A L0 #0030 4 T B 17 388 2o 42 4 3
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Effect of Xiaochaihu Tang on Melanogenesis Related Gene

Expression in B16 Melanoma Cells

CHEN Jun, ZHOU Mi-si*, PENG Yuan, LIN Lian-mei, LIU Jing, LIU Ying, LIANG Qian-ting
( Hubei University of Chinese Medicine, Wuhan 430061, China)

[ Abstract | Objective: To observe the effect of Xiaochaihu Tang on the mRNA expression levels of
melanogenesis related genes, including tyrosinase (TYR), tyrosinase related protein-1 ( TRP-1) and tyrosinase
related protein-2 (TRP-2) in B16 melanoma cells. Method: CCKS8 assay was used to test the cell activity, and
low dose, middle dose and high dose Xiaochaihu Tang (0.1, 1, 2.5 ¢ -L™") were used in the test. Reverse
transcription-polymerase chain reaction ( RT-PCR) was applied to measure the mRNA expression levels of TYR,
TRP-1 and TRP-2. Result; Compared with the blank group, Xiaochaihu Tang can significantly down-regulate the
mRNA expression levels of TYR, TRP-1 and TRP-2 with the increase of concentrations (P <0.05, P <0.01).
Conclusion; Xiaochaihu Tang could significantly suppress melanogenesis not only by inhibiting TYR activity, but
also by down-regulating the gene expression of TRP-1 and TRP-2 as well as protein synthesis, indicating that
Xiaochaihu Tang could inhibit melanogenesis by regulating pathways after enzyme protein transcription.

[ Key words ] Xiaochaihu Tang; melanogenesis; tyrosinase; tyrosinase related protein-1; tyrosinase

related protein-2
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Sy BRAE B PR B €0 700 JRURE A4 R TR A T A R 2R
HATAR S i DL 38R e 4 15 P i, i A T 5
LY

/NS R 3 4 R D BH R 0 S T
ZAT o BT A R g 0 BT B, T 47
BB TR e T B A U B 2 DAAS TR £ R
FCFR TR 3 R — 2P T R, FRTH Tz
IS T i PR A% Bk-55 e BLAH 5 B9 0 318, 2 U T 8%
UFRIT R B OC T /N S T B Ik 56 75 40U )
RIS WETE, W HHE Z2 B IR 38 1 28 DA B e 5
SCH RS, FAT R AT AR R S E

S URA A 06 /N S 803 6 A DA T B TS
SRS BT IR H O B SRR 4 R
HPUAAL 0 PR A0 AR R S U R B AT T SR
9T, G5 RN 0 1, 1- 0K S -2- = fil B %
J§F(DPPH) , 0%~ -, - OH 3% 1 H 2k B AT 1 1235 bR 1F
A, ELY B 53 52 WS 0 SORE S s B A
AT o TSGR GE 7S /1N S0 7 410 1) 1% 2 TR
Tl 155 P P 5 A ) R RS U T, R /N S
] R T A e 0 R AR T T 2k DD TR R
B T A B R T /N S T R R A
A BIL T -5 HE T 40 L 900 o T T I O R A O . AR T
FAE IR B LIHL] , 2 75 38 A HAB A T & A% 1 A B
B, B R BETEAE LT TS S A, A RE I 2R 3R A
F1 5K B Al — I TR I 0 I B % AT, i — P T
A ) FR 2R A5 A T 23 1 BILAR O BIF A e A2 4
19 Bz JPR Bt 51 412 3k S B AR 41

1
1.1 208 B16 /) FU2E {0 K 9% 4 fd # (L5 CL-

0029 ) ph 20 T B A fn A R Al 4R 4
L2 24500 SRS A NS LA
FEIANCEE N N <SR [ SR 2T N Y A R R
b, A b 2 3 2 A b B2 24 KA v 2 OB A
AL ER LM .

cDNA 5 — & & Wik 7 &, SYBR Green/
Flourescein qPCR Master Mix(2 x ) ( Fermentas, it =
439 K K1622, K0242 ) ; Ex Tag™, DL2000 DNA
Marker (TAKARA | it = 43 51| &y DRR100A , D502A) ;
Trizol ( Invitrogen , #t 5 15596-018 ) ; TN M Bk g, FH X
XA s Bk Wz ( Amresco, fit 5 43 5] A 0341, 0712) 5
BCA 4 H e B2 I iR & (38 = K, 41t P0010) 5 3
FI Marker (bt 5t &2 X & E W R AW, 15
DMI11) ;8-WLh 3 1 (B-actin) HT A (E D1 1 f8
PWTRA RN, S BM0627) ; I 2 R B AH ¢ 8
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-1 (TRP-1,Santa cruz, fit 5 sc-166857) ; [ % MR fi#
(TYR) , TRP-2 ( Elabscience, it 5 73 %] & ENT4750,
ENT4792) ; BAR i A AL Wi (HRP) dRic SEHi/h B
Pt (R84 Y TR A R A L Hit5 BA1051 ),
HRP #ric E P 90 (RO R TR R
A) it BA1054) 5 9 Ak 2% & )% (ECL) JE ¥ )
(Thermo, 4t NCI5079 ) ; H-Al >y [ 7 i 85 35
1.3 {Ug% 7900/ Viia7 3 % 5 -2 4 il 4 =X = N
(RT-PCR) ¥ ( ABI7900/illumina eco) , TCS0803 %l 7
Y652 & PCR % (EXTRAGENE/illumina) ,752 %43
JERE T (b Sk E B A AU A IR A ), DYCP-
31CN 7 35 B A K F F Tk AL (db st X — AL ER ),
JY300 B 7K S H Pk AR (b 50 B AR O HL vk i A A BR
3] ,DYCZ-24DN AU T B Ay, Pk Al (b 50N — AU 28
7)o
2 Hik
2.1 259l ER& T kR 0.5 h,Z
Ja KK AT B I L T /N 30 min, 25 8] 5 FEN K,
KK, /N K 30 min, 2 R WIR A 5, W4 2
1gemL™",
2.2 4NMLREFE UM U5 Blo 40 i O A P
B PREICA 37 Cokig s D R RAE A TR AT
W WA MRS 2 A 8RB L E
W R A7 P A DMSO 6 B, % 3 1 000 1+ min ™
B0 5 min, 3F BV R, & 10% 6 48 1
(FBS) e e ks 35 3L, B IR dil i, B R TR 20, #
Fh 3 F2 ML, 37 °C 5% CO, M AR B 8% 572 46
SE

0 M AL AR < 200 %5 155 3k 80% INF, R AT 40 M AL 1% .
W g3 45 9% 3 PBS W VRIS, BRI T 1L, RF IE AL L b
FEEEWAT 5] 5, 4538 4 el A7 A5 1K
2.3 CCK8 ki 5k my 2 iE 40 E w248,
T8, 5 4 % R L F 2 x 107 4~/100 wL, 452 A 96
fLAR, Bl 100 L 20 A, [l B e 23 11 40,37 C 3%
Fr 3 B (248 M AL & FELFL P i A 100 L 3 PBS)
HR A AN [ 43 2L 0 40 A Ak PH 34 3 S0 Ak B8R 440, 4 241 3
ANEFL,3T CHEEFE24 h, FALITAL0 wL CCK8,37 °C
A% 4 h(3% CCKS X5 G #AE 25 Rl 2 45 vk B 21 20
L35 77) o BEAR G E A FLIROGIE Ause o
2.4 MM LEAUITESCE AR AR WIS
SRIEFH (L EAMME, NIMALY) , /NEH G
[N RN == 4
2.5 q-PCR &l mRNA g9 i5 B4, A Trizol iX
F B IBCAN M S RINA 4% 42 B8 158 B 43 E 47 454, B
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S B RNA 1 WL R R — £ 1 (DEPC) /K #i
FE 200 155, 28 52 A1 43 06 06 BE T SRR Ml 8 JC F K
T RNA AV BE RN AL . K5 &0 RNA GiE T - 80 °C
UKAE N ARAE DL a0 SRR, AR 4l 00 e s a7 & d
P45 8 cDNA, 2 4 5 JBORH 7] 5 1) RNA (i 5% 5%,
HZ W 2644 :70 °C 5 min, % B0 5 E T UK 142
°C 60 min,95 C 5 min, &M cDNA BT -20 C
VKA AR A % o FREEAT SR E B RT-PCR A2, H:
SN S .94 C 4 min,94 °C 30 5,56 °C 30 5,72 C
25 5,30 cycles,72 C 4 min,4 C 4 min, /5 PCR
w2544 .50 °C 2 min,95 °C 10 min;95 °C
30 5,60 C 30 s,40 cycles, 50 C 2 min,95 C 10
min;95 °C 30 5,60 °C 30 5,40 cycles, 174 fift ik,
FRECHCRLL 225 A7 M7

TYR,TRP-1,TRP-2 5 iy % 5 [l B-actin 5| 4 th
ELAER AW A AT A R, BAR Y 1 5 9 5K R L
1,
1 AMENSTEKE

Table 1  Primer sequences and amplification length
514 4 B 751 PR
/bp

B-actin L% 5'-CACGATGGAGGGGCCGGACTCATC-3' 240
NUiF 5'-TAAAGACCTCTATGCCAACACAGT-3’

TYR [ i 5'-AACACCTGAGGGACCACT-3’ 141
T 5'-AACACCTGAGGGACCACT-3’

TRP-1 i 5'-CTGTGGATTATTGGGATGA-3’ 147
Ti# 5'-GTGAGCCACCACTTTGAG-3'

TRP-2 L% 5'-GCTGATTAGTCGGAACTCGA-3’ 151

TUF 5'-GGTTGGCAGTTTCTCATTATTT-3'

2.6 ZdEabEE RAH SPSS 17.0 #AFiAT 41t o
B, SIS ZE R DL v = s Fon, A A LRCR IR I
25T K g% (ANOVA ), P <0.05 A G it 2 3 X,
P<0.05 225 0% ,P<0.01 HESHEE.
R

3.1 CCK8 Rz CCKS 5256 K il 240 i 344 5 15
{0, R 4R 12 9 S 4 4 SR Gl W 2 VR E DL S
gEsegy . P42 0.1,0.25,0.50,1.0,2.5,5.0 g:L°'6
AT R RS AL PR 24 h 5 HEAE R 0 97 %
93% ,90% ,82% ,67% ,41% , &k ¥t CCK8 4 jfy 1 5t
G50 B BOUN ST AR v R A B i R
0.1,1,2.5 - L T %k, &2,

3.2 NS YT Bl6 B E WM TYR, TRP-1,
TRP-2 mRNA FiAMy5Z M H UK B3E T 50, N2 5%

i, TYR, TRP-1, TRP-2 & K H % 4547 £ 38 b o] U,
SCRF P E AR BN, 5 IE WA B AL P R
JEE /NS 7 K BTCBE % 35 T U B16 2B K R 4N il
TYR,TRP-1,TRP-2 3 A mRNA Fik/KF, & 4HYH
GiitsE L (P <0.05,P<0.01) , L33, K 1~4,

F2 ARERENERFH Ble EEEMAMILEERNEIN
Table 2 Effect of different concentrations of Xiaochaihu Tang on

B16 cells proliferation rate

5l it WS 18 1A %
il .
/gL 1 2 3 /%
3 S| - 0.34 0.34 0.34 -
EH - 1.57 1.53 1.55 100
Ny 0.1 1.49 1.51 1.52 97
0.25 1.48 1.45 1.47 93
0.5 1.42 1.42 1.46 90
1 1.36 1.33 1.31 82
2.5 1.12 1. 16 1. 16 67
5 0. 84 0.81 0. 86 41

T HIEH AL R, AN R e BEAE 1 g L7 R L e 4 A Y
A — =ML

R3 ATEREMNEHZ Ble BREEHAE TYR, TRP-1, TRP-2
mRNA RIXEFIZME (x+s5,n=3)

Table 3 Effect of different concentrations of Xiaochaihu Tang on
mRNA expression levels of TYR, TRP-1 and TRP-2 in B16 cells

(xxs,n=3)

) 1
2190 TYR TRP-1 TRP-2
/g L7!
EH - 1.09 =0.09 1.06 =0.07 1.05 +0. 06
Y 3| 0.1 0.95 +0. 06 0.82 +£0.05% 0.86 +0.07"
1 0.71 £0.03%  0.58 £0.06%  0.51 £0. 06
2.5 0.44 £0.06%  0.27 £0.03%  0.35 £0. 04

H5EFERALEYP<0.05,2P<0.01(E1~31d),

4 itig

MR B2 Bk A8 23R U0 1 o R AR 2 B Ak
E R R RN Sk K B 3 AT DL DR R R B a2 5
AN BE RO . A R B A B A 0 R R A
B R B4 9 PRLAS 4 A [) L 287 47 A A ) R B 110 R R
TR AY . T SR 2 09 & % as M B A B T B
fife B2 BR A DU 5 24 10 B SR U BE X 19 3R 97
8 it LA fife ke iz JEk €0, 3R 0 )

AR R M AR 0 A M g8 R R ME T G
J, K TR 00 B30 €8, 32 2 32 PR R A e A8 TN R il 4 7R
SN, H T YA R R AR R A S I A T e
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144 Maker NC L M H
b
% 0.8 2)
% 061 2)
- acti 240 b
B
0.2 Marker. DL2 000 marker; NC. 1E 3 41 ; L. {E ¥ JiE 41 s M. Hh i i 41 H. 15
0.0 , . . } 2]
IEH 01 1 2.5 AL

Biilh /g-L'1
B1 REREMNEHZ Bl6 BRBEHAA TYR mRNA KX
M (x+s,n=3)
Fig.1  Effect of different concentrations of Xiaochaihu Tang on

mRNA expression level of TYR in B16 cells(x +s,n=3)

1.2
g 1.0 A 2
oy 0.8
= 2)
< 0.61
% 0.4 2)
5 1
H

0.0 1 . - .

E#H 0.1 1 215

Biilh=d /g-L'1
B2 FERENEHZ BI6 BEBEHAM TRP-1 mRNA RiXH
M (x+s,n=3)
Fig.2  Effect of different concentrations of Xiaochaihu Tang on

mRNA expression level of TRP-1 in B16 cells(x +s,n=3)

127
o 1.0 D
&
ZEE 0.8 .
S 061
% 04 2
o
;‘, 0.2
=
0.0 . . .
E# 0.1 1 25

& /goL'l
B3 FERENEHZI Bl6 BEBFEHM TRP-2 mRNA RiXHH
M (x+s,n=3)
Fig.3 Effect of different concentrations of Xiaochaihu Tang on

mRNA expression level of TRP-2 in B16 cells(x +s,n =3)

AR A R T X R — A 37 B A 4 0 i 4k
PR Nt B B — B B R 2 B 2 A5 S e T I
AR

ik 22 TR I 2 2 H T2 A R 3R G OGS i R
4,59 TYR, TRP-1, TRP-2 ( X Fx DCT) #g g """,
i 2 T2 T PR ol o PR R 5 U B D BR, B A i
S TR A T 2 R T I, P e AL R R B 2 1D
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B4 FREKRENLEHZX Ble EEEM A TYR, TRP-1, TRP-2
mRNA FRiZKFEH I (HIKE)

Fig.4 Effect of different concentrations of Xiaochaihu Tang on
mRNA expression levels of TYR, TRP-1 and TRP-2 in B16 cells

( electrophoretogram )

JHe 1 5% Ak 52 I N 22 2 g 3] 22 T T 1) 4 A S 0 X 7 A4~
KL BRI RRZ A, AN R RS TR
Hh fg R i , T P PR A R R

it 2, A2 % T N 3 v DL G A A S R i
i B/ A 58 1 B ol T3z, B R R 2 0z kR
0350 P9V BIL S AR 2 30 a0 o I S v B
W i S R A R R I AR R B AR
R

oA A4S 52 % G B2 TRP-1 78 B2 2 4 i R Ui
WRPEEEEN, TURSERR/EERNLT
B, 3N B2 Bk 5B & 1 SRR G L. TRP-1 R A48 7] 5]
A IR B4R I TR 2 Y R A AR T R
il 1 7% Ak AR ot EEELAE R TRP-1 ) &3k
SR BEER LSS T TRP-2 47 fig
5 TYR,TRP-1 JL[R 41 s & A1k, 76 SR R A A )5 11
RHEMEF . BEAh , TRP-2 [k T 45 5 0 B0 4 Ak 75 41
AT F R TYR fo4E 8>,

PIAE BB 9 . 48 UE 52 /)N S8 6 7 RE 8 1 417 il 7% 2
7 I % 1 T e 2 BE ER A B, AR F 58 R A RT-PCR 3%
W 5E A [ v i /N S 1 7 % B16 BB 2% 4N g TYR,
TRP-1, TRP-2 3£ [N mRNA 23K 7K (5 ), 45 &
A5 F B 2L A L o 2 A BE 1 388, /I8 56 9 3 7K BT
AEWS %% T M40 TYR, TRP-1, TRP-2 mRNA fj £
B GREH RIS R R WIS 7 0 R
F A BRIV R BR T AL B TYR 35 A,
0 A3 3 A K S I 5 0 I At i Bt TRP-1, TRP-2
B LR e ik B A R = 0 T S B0 L 9 0 2B 2 A
FIAE T CH R 2800 57 X TRP-2 BAEH) L #2758
/NS %ok A 2 A S ) P T 3 sk i AR 1 S
W IR LI . 25 B RTIR B /N S8 80 7 bt )RR
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